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HELPS AND SUGGESTIONS TO TEACHERS 


Provision for Pupils of Varying Ability 


This book is intended to provide the largest possible opportu- 
nity for self instruction for children of the seventh and eighth 
grades. Sufficient material is provided for the superior pupils 
of the class. The teacher should be the judge of how much the 
slower children can accomplish. 


Computing Skill 


This text provides abundant practice in computation for 
children in the upper grades: first, through a series of timed 
practice exercises in each year; second, through the use of statis- 
tics in table form; third, through the application of short methods. 
See Chapter I, pp. 201-213; Chapter II, pp. 214-225; and Chap- 
ter XIII, pp. 361-402, for examples of each of these types. 

The tests listed on pages 189 and 190 of the seventh grade text , 
provide standardized material which teachers should use frequent- 
ly during the eighth year to measure their classes. 100% accur- 
acy with reasonable speed should be the aim in these computing 
exercises. Answers to examples are omitted from this book to 
emphasize the need of checking computations. 

Certain 4 minute, 6 minute and 8 minute tests in the funda- 
mental processes with integers are standardized against the corre- 
sponding Courtis Research Tests, Series B. This enables the 
teacher to use the Courtis Standards in these tests. The stand- 
ards stated in all other exercises have been derived from enough 
cases to insure their validity. 


Short Methods 


It is not intended that children should memorize all the short 
forms in the chapter, Saving Time in Computing. The short 
ili 
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processes that seem most suitable for individual classes should 
be selected by each teacher for special emphasis. Using short 
methods should be encouraged whenever possible because it 
decreases the chances of error and saves time. Children who 
wish to develop special computing skill will find it valuabie to 
do all the work in the chapter named. 


Problems 


The problem material of this book aims to give pupils an 
acquaintance with civic, social and business practices. 

Three methods of showing the reasoning in a problem are sug- 
gested; the graphic form, the table form, and the equation form. 

In the computing part of a problem pupils are encouraged to 
take the shortest road to the answer and to be certain that the 
answer is right. Pupils should decide for themselves whether 
or not their skill in computing demands the use of a pencil. 


The Use of Graphs 


A full discussion of graphs as instruments or tools to be used 
in making number relations obvious is presented early in the sev- 
enth year in order to give pupils ample time to acquire proficiency 
in a method, which has frequent application in ordinary reading 
and in everyday business. Pupils should be encouraged to collect 
local material to be used in constructing graphs, to graph results 
of their school activities, and to bring to class from their outside 
reading what they consider to be unusually good examples of 
graphs. 

Square Root 


In the extraction of square root the method of approximation 
by long division is employed in this text because this method 
is readily rationalized and easily remembered. This method 
requires the pupil to know division of integers and of decimals, 
and the meaning of a square root. 
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Metric System 


It is intended to give a reading knowledge of the more common 
units of measure (meter, millimeter, gram, and liter) incidentally 
in connection with problem solving. 

The more common metric tables are placed in the latter part 
of the book in parallel with the corresponding English tables 
as an aid to the teacher in case she wishes to teach metric units 
more intensively than is provided for in the text. 


Organization 


Organization of material is not only an essential element 
in the learning process, but it also is a necessary factor in one’s 
ability to use what has been learned. 

The material of this book is organized for the supervisor, the 
teacher, and the learner. The chapter titles indicate to the 
supervisor the order of development that is intended for the 
course. The chapter analysis as shown in the table of contents 
should guide the teacher in the presentation of the different 
topics. The development of the topic in the text is for the learner. 
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CHAPTER I 


SHORT TESTS IN THE FUNDAMENTALS FOR 
SPEED AND ACCURACY* 


Before finishing the 8th grade you should be able to do 
the number right indicated in each exercise in the time 
allotted if you are a standard pupil in that particular 
exercise. If you finish an exercise in less than the given 
time, you should spend the remainder in checking your 
work. It is more important to be accurate than to attempt 
more than the standard. 


I 


Addition—All right in one minute. 


* Note.—In most cases the answers can be written on a slip of paper 
laid below the examples. Where examples need to be transferred, addi- 
tional time should be allowed. 

201 


202, TESTS FOR SPEED AND ACCURACY 


i 


Subtraction—All right in one minute. 


AGE | 
Subtraction—All right in one minute. 


1.18 10 16 12 17 15 12 15 13 14 16 10 11 10 10 
B89 LO ONE 8 OES oe ee 
9.17 14 12 18 14 40 12 11 12 10 16 an aoe 
PBT BO Oe 
3.13 10 14 18 100 15 42°01 1 128d 5) ee 
9.8 7 6 5 3 7 6 480 eee 


IV 
Multiplication—All right in one minute. 
td. 4-9 0 5 4 8) 2 8 Ae OG eee 
BT 8 2 8 Sit ee 
2 6 2.9 O -%..9 2 0 JO) S290 oe eee 
64 8 6) 4 8 8 ee ee 
3%. 4 8 0 4 6 8 0 9 SG gai ee ee 
49 3.5 2 8 7934 8) 0r3e eee ea 
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V 
Division—All right in one minute. 
3)9 4)32 6)36 2)0 7)28 9)9 3)21 6)48 1)1 
5)10 4)24 7)63 6)0 8)32 1)8 5)30 8)72 1)0 
.9)36.1)7 2)10 7)42 11 618 420 7)49 158 
2)8 6)6 3)27 8)64 1)2 5)0 3)24 9)63 8)24 
Di 218 6)42-3)0. 721 4)4 3)15.9)8t “VO 


AO ele SB 3k Gers 


VI 
Addition—5 right in one minute. 


56 22 96 82 56 14 41 39 
27 78 82 85 93 40 41 39 
28 38 30 15 64 28 51 12 
15 45 79 36 83 55 38 59 
45 11 63 80 78 46 44 76 


VII 


Subtraction—10 right in one minute. 


971 821 934 408 725 561 733 
363 «1307882654827 


Gees 010-804.) 365 905, 1406 ONT 
Bee 259, 7286.) VIR 288) > (B27 Ns eae 


Vill 


Multiplication—All right in one minute. 


2534 3075 #7689 6879 3245 2354 3524 
5 2 9) 9 6 4 7 


— — — —_——— — ——— — 
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IX 


Division—4 right in one minute. 


4)38968 6)21279 7)39872 8)66720 9)71289 
x 
Addition—6 right in 3 minutes. 
8685 7521 2846 8253 7296 3580 4765 
4944 2754 6389 7594 6802 6295 3698 
5636 4856 3528 6031 3690 3782 8787 
3678 7039 3893 7426 3285 9061 7669 
3869 9483 4678 7426 9735 3648 8327 
XI 
Multiplication—5 right in 3 minutes. 
43957 52468 73098 87692 30296 65382 
7 46 29 37 Su 48 
XII 
Long Division—3 right in 3 minutes. 
32)793664 46)284602 97) 102626 88)671792 
LED 
Addition—10 right in 3 minutes. 
fie £4 4 } 
8 6 92. 15° 3 Te 3 Sea 


| 


| 


| 


783 


420 


828 
539 
354 
196 
217 
604 
975 


205 
110 
324 
638 
411 
539 
747 
156 
200 


5 minutes. 


8031492 


4634944 


8590323 
5962665 


7598719 


ef 
i 


IN ADDITION AND SUBTRACTION 205 
XIV 
Addition—12 right in eight minutes. 
134 215 245 864 319 932 
979 787 306 977 985 749 
305 478 498 590 758 288 
887 196 589 745 264 539 
260 509 250 839 437 672 
456 924 615 986 801 416 
392 840 824 692 126 284 
910 382 707 548 598 219 
129 623 191 704: 677 704 
586 170 208 217 586 359 
324 676 984 173 324 235 
247 505 352 538 247 714 
174 237 745 625 170 129 
958 458 497 209 958 647 
435 722 176 994 435 280 
913 384 569 380 913 486 
692 899 623 456 692 592 
709 968 838 661 709 678 
XV 
This exercise contains 90 subtraction facts—All right in 
8760051 4003347 82364354 
2273528 2712617 35845858 
42754101 2558496 93832917 
32851519 1412743 32105144 
76697666 9562145 80802121 
22416569 9208247 65887712 


4887916 
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XVI 
Multiplication—11 right in six minutes. 


21438 4079 6785 9809 9786 6739 4921 9524 
89 57 96 42 45 19 73 58 


6785 7568 3478 3484 3792 3098 8742 5624 
24 83 92 208 57 67 360 18 


XVII 


These examples contain 90 multiplication facts—All right 
in six minutes. 


45239 53429 60871 39245 87160 71608 
278 951 273 436 916 845 


XVIII 
Division—11 right in eight minutes. 
28)8204  65)45825  58)51736 94) 38634. 47) 39997 
36)23076  74)48100  25)12075  93)69006  76)29184 
49)34986  52)14196 34)31960  85)28685  56)45304 
XIX 
Subtraction—All right in three minutes. 


Qe 615. 2b 2 Ok° Gl gece moe 182 
Le a a 2 2 
34 100 100% 200 200 50% 75 % 122 
24 66% 624% 137% 1872 333% 378% 718 
182 50¢: 28% 4° ‘87h 9 3 4620, 
5¢ 123¢ 83% ty 163% $§ 61% we 
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XX 
Use of Signs—All right in five minutes. 
1. (8 x4) +(3 x5) =? 11. 36 —(18 +6) =? 
2. 5+(8 x5) =? 12. (8 x4) +(8 x5) —(12 +6) =? 
3. (6 +2) +(3 x10) =? 13. (5 x6) —(2 +4) +(7 x2) =? 
4, (15 +5) +(1 +7) =? 14. (6 x}) +(8 +4 x7) =? 
6. (24 +6)'-(84 +17) =? 18. (7x8 +4) -(6 x2) —(8 +8) =? 
6. 25 x2 +10 =? 16. 3 x52 +7 =? 
7. 18 +6 x5 =? 17. (18 +6) +(7 x4) —(24 +8 x4) =? 
8. 27 +3 x4—-5 =? 18. (8 +4) x(16 —12) =? 
9. 25-1045 =? 19. (7 —3) x(8 +2) —(6 +2) =? 
10. 18+(4 +2) =? 20. (14 +2) +(4 —3) +(6 x8) =? 
XXI 


There is an easy way to add the following by grouping 
certain numbers. Find it. Then add. 


All right in six minutes. 


Bie 2k 642 162-7 87k 2 A BO 
Neh ost 5 Bl 00m ok ok eas 
poco As 10k 15h 845, 50 2) 
Pipes 6540 28k 155 38h a OR eG 
Pee eet 119 7 844 = 450 240 2 = 84 8S 
357%, 62 241 30 250. 662. hi Ae 0 


XXII 


These division examples require all the multiplication 
facts if the right answers are obtained. 


All right in ten minutes. 
71608)60508760 87160)79838560 39245) 17110820 
45239) 12576442 53429)50810979 60871)16617783 
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XXIII 
A Fraction Test 


Read across the page; write answers in lowest terms. 
You should have 100 right in 25 minutes. 


a b c d e 
al 1 1 1 aL 1 x 1 
1. 3+% ae até 516 3+4 
3 1 2 1 2 1 
2. a+5 3+6 Sob ato 3+3 
ae’ ee Soy Gai I 2a 
2 4 4 8 4 8 5 10 5 10 
Aes, aT DEL 22 2s 
3 6 3 9 3 6 3 9 3 2 
5. 4x3 4x4 + x6 1x6 4x4 
6. 3x4 3x4 3x4 2x4 = x5 
3 . 
7923 yyt2 sd 8HB 0 4B +6 
pene a ocak i coal 2iees 
ee a 373 374 273 
9, 2+2 1.9 +4 523 ay 
2 3 
10.$+70 0 ©=6 vot? to X5 9 +9 3X2 


i _. 3: A Ones Taek eel 
Li; 2 8 = X<4 +3 ae Sas 


IN COMMON FRACTIONS 


a b c d 
12. 24 x4 153+5 $4+23 1,2 
13. 3343 8424 10$+5 128+4 
14, 2)+7 $+6 1224 24.28 
15. $-ye = 23-15 854280 EXE 
JO ee SR sos UN Be Za 
17. §-3 3-3 $-3 3-3 
18. 5X3 2x6 4x9 2x5 
19. 2X3 aX $x# axé 
20. 3-6 5+% £25 a8 
21. 3+6 $-@ 8xv «x8 
Le ESO ae ee oe i a 


si, (ON ad ae Sa ene See 
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XXIV 
Write on another sheet each of the following quotients 
with the decimal point properly placed. 
Do all right in three minutes. 


_2 a 
(1212 (2) .1)10 (3) 1.2)2.4 (4) .24).120 
- 5 _8 a 
(5) .25)50 (6) .7)3:5° = (@) 756 (8) .25).25 
1 4 1 4 
(9) .8)8 (10) .9)0.36 (11) .3)3 (12) .021).84 
4 reel 5 a2 
(13) 81)3.24 (14) .8).30 (15) .005)25 (16) .25)800 
85 4 82 21 


(17) 8.5)722.5 (18) 9).036 (19) .4)3.28 (20) 1.9).0399 


XXV 


In each of the following, write the quotient without 
rewriting the example if possible. 


Do 40 right in ten minutes. 


a b Cc 

1. 12+12=? 12+12=? .01 +.001 =? 
2. 10+.1=? . OS20 =o 75 +.25=? 
3. 84+840=? 84+8.4=? .84+21=? 
4. 3.24+81=? .84 +.021 =? 3+34=? 

§. 3+.3=? 30 +.03 =? 00 +.38 =? 
6. 2.4+1.2 =? 1.2+2.4=? 12+.24=? 
7. 12+2.4=? .036 +9 =? 0.36 +.9 =? 


IN DECIMALS AND PERCENTAGE 


a 

. 86+90 =? 
. 4+40 =? 

. 100+.25 =? 
. 50+250 =? 
. 45+.9=? 

. 56+.7=? 

2 25--.25 =? 
. 80+.8=? 


b 
15 +150 =? 
4+.04=? 
800 +.25 =? 
16+64=? 
4.5+.9=? 
i+14=? 
2.0+.25=? 
8.0+.8=? 


XXVI 
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c 

27 +2.7 =? 
40+4=? 
250 +50 =? 
3.5+.70 =? 
.02+.1 =? 
2.5 +25 =? 
25 +.25 =? 
8 +80 =? 


Review the short methods in multiplication, then solve 
the following examples in the most economical way. Time 
yourself. 


el oe ee es 
ao rwond fF © 


a 
oO 25 =? 
= 800 X62.=? 
. 1200 x22 =? 
. 162% X18 =? 
. 123% x84=? 


49x51 =? 
034 x90 =? 


. 125% X16 =? 
. $55 X55 =? 

. 25% X $40.40 =? 
. 1.8 $600 =? 

. 12x144=? 

. 1332% x900 =? 
. 002 X$1000 =? 

. 175% X44 =? 


b 
99 X334 =? 
TOO 
$18.75 X20 =? 
162 x48 =? 
12 x662 =? 
99x7=? 
.962 <300 =? 
11$120 =? 
95 X $95 =? 
99 x64 =? 
19'x300'=7 
lie Cn at ae 
125% x12=7? 
3% 1600 ft. =? 
15 X150 =? 


c 
$11.25 x40 =? 
73 X74 =? 
162 x240 =? 
125 x64 =? 
6519 =7 
024 x16 =? 
101% x70 =? 
25 X $36 =? 
24.75 X4 =? 
39 X61 =? 
25 X24'=? 
125 X6.4 =? 
200% X $25.75 =? 
.05 % X$10000 =? 
115x115 =? 
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XXVII 


Name the missing numbers. 

The correct answer for No. 1 is “3 is 4 of 6, or } of 12, 
or 6% of 50; or 2x15.” 

1. 3 is 4 of _,-or + of 4, or 6% of 7 y-on 2x 

9. 10: is: 2 of oral Of) or 5 Ore eee 
3250:is 2 of .-*,sor 14x... ote23 Km Or 20 ee 
4..24 is 4 of, or 75% of _, or 40% of _, or 24x 
&,.2 is. 4 of.__, or 5 ol. 3 ors << or 50g cree 
6.27 is 2 of _, or-834% of =, or 2) or lee 
i. is + of._., or 3X, of 100% of rors 

8. 18 is 2 of _; or 4.0f vor 124% of 2 Sor..G oie 
9. .8is ¢ of _, or 2x, or 50% of ~)oralGe 7 ore 
10. 25:is 20% of _., or 25% of ~, or 4% of or 2a 
11. 14 is 33 x__, or' 2 of -_, or 2 of _, or 25% of < 
123 0071s ¥-9 ><) Gore lO OG or ors24: X)_, Or 46h 


ad 


XXVIII 


Find the average and the median. 

1. 2%, 33, 62; 4, 23 

2. 8.5, 6.3, 7.2, 9.4, 6.1 

3. .84, .75, .62, .56, .80 

4. 80%, 90%, 85%, 95%, 88% 

5. 60¢, 48¢, 55¢, 60¢, 50¢ 

6248.3 yd:, 52:8 yd,, 50:7 yd, 

7. 8 yr. 6 mo., 9 yr. 3 mo., 10 yr. 2 mo. 
8. 5 {t.:4 in, oft. 8 ins, 5 tty dein 

9. 165 Ib:, 183 Ib., 194 Ib.; 154 Ib., 17 Ib. 
10. $125, $140, $122, $132, $135 
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XXIX 
Find the missing number. 
Peoo=*-. 2o¢ 9.$2=_-—— X84 ¢ 
2.$8=123¢x 10.291550 =" 40 S12 
Baa Moise = 11. $6.25=25¢x 
Aepi2= .. - b0¢ 123 15:X$2,00'=— = 
B22) =... _X2b¢ 13. 16X32.25 =. 
697 22.50=$2.25%.. 14. 24x37i¢g= 
7. $30=_— K $3.75 16.-32 %625¢=" 9 
8. $50= — xX$2.50 16. $60: =~ | > x<75¢ 
XXX 


Are you 100% efficient in computation? 

This test is given to those seeking employment in a cer- 
tain department store in a large city. The passing mark 
is 100. The time must not exceed 10 minutes. 

Try to solve all right in less than 10 minutes. 


1. 98773 3. 75412 6. Find the cost of each of the 
37521 x8 following: 
46378 Ans. (1) 9 yd. gingham@123¢ = Ans. 
73216 4. 98744 2) 123 yd. muslin@22¢ — Ans. 
53764 ee (2) 74 Of! @22¢ 
+21976 emake (3) 4 pr. lace curtains 
Ans. 5, 913437650 Oe 
2. 74621 : ren Less 10% discount Ans. 
43130 (4) 154 yd. lace@123¢ yd. 


Ans. Less 25% discount Ans. 


CHAPTER II 
SPEED AND ACCURACY IN COMPUTATION THROUGH 
SHORT METHODS 

A pupil whose accuracy in computation is not better than 
90%, wrong once in ten, should not hope to hold any posi- 
tion requiring much computing. Business men will not 
_ employ careless computers for positions of responsibility. 

Short methods in operations are not only a time saving 
device, but they are also a means of securing greater 
accuracy. 

A pupil who learns to get a required result by two opera- 
tions which formerly required four has reduced through the 
short method his chances at error by at least 50%. 

In Addition 
I. By Group Adding. 
1. Grouping the addition facts. 


356 In column addition you should use in the manner here shown 
482 the addition facts already learned. 
769 Adding the 1st column, think 17, 27, 35. Write 5. 
851 Adding the 2nd column, think 17, 28, 41. Write 1. 
678 Adding the 3rd column, think 14, 29, 36. Write 36. 
479 Some pupils easily group three figures if their sum does not exceed 12. 
3615 


ae 2. 3. 4. 5. 6. cic 
s02d 4381 4578 4258 3264 4639 7824 


Crago 6297 6536 6479 7946 3066 4636 
(ee) esu| (2568 3624 8309 4947 3899 
4623 7292 Sal 2457 4093 3073 6473 
(ent ese co 2413 6377 6048 3868 
1630] 32697 | ee. 9850 4708 4724 7487 
— 3841: 7426 3456 4620 3824 3966 4966 


214 


IN ADDITION 215 


2. Grouping by 100’s. 

In short two-figure columns it is often convenient to 
group the numbers which make 100. Try these examples | 
in this way. Time yourself to-day. Check. Try again 
to-morrow. 


In short examples sometimes it is possible to add three 
columns at a time by grouping those numbers which make 
100’s or 150’s. Try these examples in this way. 

1. 2. 3. 4. 5. 6. ae 8. 9. 
125 258 364 562 822 875 325 283 587 
375 142 189 388 278 325 875 217 113 


250 567 211 420 327 264 . 395 642 256 
150 433 236 230 173 «836 «105358 Ba 


II. By Line Adding. 
1. Adding two numbers without pencil. 
Add to the first number the largest decade of the second. 


Then to this sum add the units of the second. 
45+38=? Think 45, 75, 838. 


a b c 
1. 29+18=? 58+34=? 65+28=? 
2. 72+38=? 37+65=? 85+29 =? 
3. 62+49=? 39+59=? 47+67=? 
4, 58+83=? 76+85=? 94+56=? 
5. 87+56=? 79+97=? 86+83=? 


6. 82+92=? 48+72=? ‘57+77=? 
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2. Line and column adding. 
It is sometimes necessary to add columns horizontally 
in preparing statistical reports, comparative statements, 
etc. Add by lines and then by columns. Check your work 


by finding the value of ?? in two ways. 


de 
624+312+386= ? 
327+874+472= ? 
436+ 692+ 386= ? 
532+461+347= ? 
214+543+471= ? 


ate ae eae 


4. 
475+496+312= ? 
474+ 386+474= ? 
382+675+464= ? 
763+ 126+698= ? 
987+-552+839= ? 


Ny SD EM 


2. 
327+268+321= 7 
726+432+729= ? 


343+ 529+628= ? 
613+421+336= 7 


ee cle W ae Goamer 


2? 
02 
232+455+622= ?. 
04 
? 


5. 
462+387+474= ? 
369+ 246+382= ? 
746+412+370= ? 
542+ 255+ 868= ? 
174+787+999= ? 


ee ee 


3. 
741+638+ 841 = 
783+392 +396 = 
417+467+782= 
413+ 524+ 635 = 
131+228+ 769 = 


Soree frre — 


s | PACU CC NC) 


6. 
397+461+378= ? 
264+ 216+387= ? 
464+ 327+496= ? 
973+413+798= ? 
285+ 6544 546= ? 


Byes ela 


These sales were made in the different departments of a 
store. Find the value of all the ?. Tell the meaning of each. 


Department Mon. | Tues. Totals 
Dry Goods....... $540. 20|/$638.92}$684.12/$700.92|$562.50/$982.60)........ ieee 
Groceries......... 1178.90] 973.47] 853.61) 912.60) 873.26/1239.47]...?._- 
Clothing..........| 358.50] 470.25] 532.46] 510.72] 465.38] 549.38 ier 
Furniture......... 780.20) 715.92] 683.70] 749.38] 510.20] 732.60 % 


Boots and oe 257.12] 284.32] 213.46] 312.30] 262.49] 385.72 


i en alee a ei a i ol op 
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1. Subtract each of the uONEDe from 100. 
Read the answers. 


a b c d e 3 g h 
1.24 28 37 17 84 72 15 36 
2.56 33 48 71 27 23 32 61 
3.44 14 9 89 79 39 41 82 
4.63 55 85 rie 65 75 13 87 


2. Read the answers for these examples by thinking in 
this way, 84-—26=? Think 20 from 84, 6 from 64. Say 58. 


a b c 
1. 96—32=? 48—29=? 62—23=? 
2. 42—28=? 100—63 =? 102—57=? 
3. 145—76=? 114—68 =? 121—96=? 
4. 152—85=? 136—89=? 105—68 =? 


3. Find the gross profit of each department, the net profit 
of each department, and the total profits. Prove the totals. 
Net profit is the gross profit less the expense. 


Summary for November, 1923, by Departments 


Sales Cost of Gross Net 
E 

ee parimnent Total |Goods Sold) Profit sta Profit 
Furniture...... S47292 COMMS 28864 Toute (=e LS LISOS SS sleet ee 
Dry Goods..... 637827 =1— 503097) |e le O35) O77) eae 
Groceries....... 3811.17 DAT DSO) een eee TORS 2Aa eee (eae 
Clothing....... 2675.92 b WAU ENP) inl Rmrccea Qerceien Mane ¢- Mn pee Oe 
Furnishings..... BOSE OO I OVA Te |e es 61988 ee cae ees 
Carpets.ais cc CS7ORSAa esol Om |e eee LOUAM SA Nese meee 
EO CALS EPR ee PA eee treater ee erat wea Se Pa te PR Pat A RD 
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In Multiplication 
1. Aliquot parts of 100. 
These are the important aliquot parts of 100. Save time 
in multiplying by knowing and using them. 


1 1 1 
6 8 10 12 16 


Col 
one 


i L 
2 4 


50 | 334 }-25>°20 | 1625) 123-) 10 | 8s eG 


When articles are purchased at 25¢:each, how does the 
number of dollars in the cost compare with the number of 
articles? 

Answer the same question for 123¢, for 20¢, for 33%¢, 
for 162¢, for 84¢. 

Using aliquot parts, read the answers to these examples. 
If the fraction in your answer is 3¢ or more, call it 1¢. 


a b Cc 
1. 32lb. @ 25¢ 18 ft. @ 334¢ 34 ft. @ 123¢ 
2. 37 lb. @ 50¢ 49 lb. @ 25¢ 84 ft. @ 124¢ 
3. 3l.yd. @ 25¢ A8 yd. @ 63¢ 72 yd. @ 64¢ 
4. 375 yd. @ 334 336 gal. @ 8i¢ 639 yd. @ 333¢ 
5. 576 ft. @ 162¢ 756 ft. @ 8i¢ 384 gal. @ 333¢ 
6. 56qt. @ 8i¢ 56 doz. @ 162¢ 38 yd. @ 83¢ 


Interchanging Price and Quantity 

If a problem be stated, ‘Find the cost of 25 yd. at 18¢,” 
it may be solved as though it read, ‘‘Find the cost of 18 yd. 
at 25¢,”’ because the answer is the same in both problems. 
Changing the order of factors in multiplication does not 
change the product. 

Find the cost of each of the following by interchanging 
price and quantity. 


oe, we 
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a b c 
1.25 yd. @ 26¢ 123 yd. @ 14¢ 61 yd. @ 68¢ 
2. 25 gal. @ 83¢ 25 lb. @ QO¢ 3 yd. @ $2.40 
3. 162 yd. @ 54¢ 334 yd. @ 24¢ 122 yd. @ 45¢ 
4.25 doz. @ 45¢ 8 doz. @ 48¢ 123 doz. @ 56¢ 


2. When the parts of one of the factors have an easy 
multiple relation to each other. 


&) 246 X 846 =? fp 348 X945=? 
846 By making 246 the mul- 348 In (b) multiply 
246 tiplier, the partial products 945 first by 9. Multi- 


5076 reduce to two. 24=4xX6. 3132 ply this product 
20304 Multiply by 6. Then this 15660 by 5. Why? 


208116 product by 4. Why? 328860 


Solve by the long method examples (a) and (b) above, then count how many 
steps in multiplication and in addition you save by the short method. 


Following the directions given above, find these products. 


a b Cc 
1. 364X956=? 981 x429=? 563 X 328 =? 
2. 562 X832=? Siz xe22=? 219X202 =0 
3. 529X164=? 356 X 636 =? 648 x 758 =? 


3. To multiply any two two-figure numbers whose first 
digits are the same, use the method shown here. 
84 5X4 =20. Write 0. Carry 2. 


85 (5+4)X 8+2=74. Write 4. Carry 7. 
7140 8X8 + 7=71. Write 71. 


a b c 
1.36 x34=? 23 2A? 18 X16 =? 
2. 65X63=? DAK 5S =? 24X26 =? 
Soo XK o6= 7 6.5<68 =? $.2X8.1=? 
4. 95x97=? O2X93=7 8.789 =? 
5. 48 x47=? 68 X68 =? 36° X36 =7 
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4, Multiplying any two two-figure numbers. 


36 Think 8X6 =48. Write 8. Carry 4. 
28 Think (8 X3)+(26)+4=40. Write 0. Carry 4. 


1008 Think 2X3 +4=10. Write 10. 


Using the method just shown, write these products. 


a 
1. 36X43=? 
2. 63X23=? 
3. 47X42=? 
4. 87X92=? 
5. 54X58=? 


b c 
24<28=7 $5X15=2 
38 X92=? 4555 =? 
19xX89=? | 65x<84=? 
97 X81=? 97<X98=? 
91x16=? 83 X38=? 


5. Beginning the multiplication with the first left hand 


figure of the multiplier. 


Many good computers can shorten their work in multi- 
plication because they know how to multiply by beginning 
with the left hand figure of the multiplier instead of the 


right hand one. 


3464 Multiply by 2. Place the first figure of the partial product under 2. 


6928 under 8. 


28 Then multiply by 8 placing the first figure of this partial product 


Using the method shown above find these products. 


a 
1. 3487X 64=? 
2. 4298X 32=? 
3. 3509 X142=? 
4, 2563 X6.4 =? 


b c 
2598 56=? 9426 95=? 
5438X 69=? 856 89=? 
2645 X 198 =? 368 X574=? 


786 X7.2 =? 605 X 84.2 =? 
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6. Multiplying without writing the last partial product. 


Multiply 384 by 28. 
Long Form Short Form Explanation. When you multiply by the last 


384 384 partial multiplier, add the other partial product 
28 28 and write the total product. Thus, 8x4=32. 
763 768 Write 2. Carry 3. 8X8=64. Add 64,3, and 
3072 10752 8 (of first partial product). Think 75. Write 


10752 5. Carry7. 8X3+7+6=37. Write 7. Carry 
38. 3+7=10. How much work do you save 
by the short form? 


Using the short form find the following products: 


a b c 
1. 98435 =? 754 X63 =? $96 X253. =? 
Boze Kot. =? 384 X21 =? YAS ORT He 
322 00X72 =? 252 X5¥=7? 356 X 163 =? 
an 254% 5.6=? 358 X .66 =? 584 X2.56 =? 


7. Finding approximate products. 
In multiplying integers by decimals or decimals by 
decimals, often the result is accurate enough if you find 


the product true to ones. 
3157 X.9=? Since the product is to be true to ones, think .9X7=6.3. 
Drop .3and carry 6. Think9X5+6=51. Writel. Carry 
5, ete. 
8.75X9.65=? 
8.75 Since the product is to be true to ones and there is more than one 
9.65 figure in the multiplier, the partial products should be carried to 


18.7 tenths. Multiply by 9. Think 9X.05=.45. Carry 4. Drop 5. 
5.2 Think 9X.7+.4=6.7. Write 7. Carry 6. Think 9X8+6=78. 
4 Write 78. Multiply by .6. You may omit .6X.05. Why? 


84.3 Think .6X.7=.42. Drop 2. Carry .4. Think .6x<8+4=5.2. 
Write 5.2. Multiply by .05. Since .05X any number of hundredths cannot 
produce tenths, drop .75. Think .05X8=.4. Write .4. The complete 
product is 84. To find out if this answer is true to ones, multiply out in full 
8.75 by 9.65 and compare the integral part of your answer with 84. 
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Using the plan shown.on page 221 find these products. 


a b Cc 
1.364 X 2b =? S46 <a? =e $4.8 & 10 237 
2.84.5 6=? SLAY AS =? 85.6 X CB. =e 
$224.65¢ .565=? 43:3 <1 =2 24.9 X .26=? 
4. 64.6 3.6=? 42D XS. hs 56.5 X84 =? 
5227.0 Mali =e 9:75 X8.62 =? 3.542.605 =F 
6.1285 «15% =? 264-X 21% =? 16.2 X84%=? 


8. Computing successive discounts. 

The single equivalent discount of two successive discounts 
is their sum diminished by their product. 

With the help of the above rule find the missing numbers 
in the table below. 


List Discounts Single Equivalent Net in $ 
Disct. in % 
1. $ 840 20) Fey 107; 2 ? 
2. 2000 333%, 20% 2? i 
3. 900 15% , 10% ? ? 
4. 600 10% ; 5% is ? 
5. 300 % ,10% ? ? 
6. 400 $$ > ‘4 t 
ts 40 40%, 15% 4 ? 
8. 100 60%, 20% ? ty 
5: 800 15% , 15% x v4 
10. 60 10% , 10% id ? 
11. 200 5% ,5% ? ? 
In Division 


1. When the divisor is an easy fractional part of 10 or 
100. 

To divide a number by 23 or 83 is the same as dividing 
it by 10 and multiplying this quotient by 4 or 3 because 
23 is ¢ of 10 and 33 is 3 of 10. 
16+25=? Think 1.64. Write 6.4. For short, think 4X1.6. 
16+34=? Think 1.63. Write 4.8. Think 3X1.6. 
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To divide a number by 83, 123, 162, 25, or 333 is the same 
as dividing it by 100 and multiplying the quotient by 12, 
8, 6, 4, or 3. 
166+ 83=? Think 12X1.66. Write 19.92. 
166+-12$=? Think 8X1.66. Write 13.28. 
166+-162=? Think 6X1.66. Write 9.96. 


166-25 =? Think 4X1.66. Write 6.64. 
166+-33=? Think 3X1.66. Write 4.98, 


Write the answers without sidework. 


a b c 
1. 42+-25 =? 242+25 =? 35.2+25 =? 
2. 96+124=? 356+ 123 =? 84.2+123=? 
3. 84+162=? 840+ 162 =? 36.4+162=? 
4. 35+ 8i=? 105+ 84=? 24.5+ 84=? 
6. 63+25 =? 250+123=? 36.8+162=? 
6. 98+334=? 164-+-333=? 62.5+ 8i=? 
7 98+ 34=? 164+ 24=? 78.2+ 2i=? 


2. When the divisor ends in one or more zeros. 


Cancel the zeros in the divisor and move the decimal 
point in the dividend as many places to the left as there are 
canceled zeros before you divide. 


43.55 
3484-+80=? 80)348.4 
Solve these examples by the method just shown. 
a b c 
1. 34867+70=? 96429 + 2000 =? 96429 +2240=? 
2. 26464+80=? 58346 +2000 =? 84670-+-2240=? 


3. 38472+60=? 67400+ 440=? | 58380 + 2000 =? 
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3. Dividing large numbers by large numbers. 

In such cases much work may be saved by dropping 
several of the right hand figures in both the dividend and 
the divisor. Usually the quotient will be accurate enough 
for practical purposes if one or two more places are retained 
in the dividend and divisor than are required in the quotient. 


1. Divide 846736 by 52378, carrying the quotient to 
tenths. 


Full work ; Short work 
16.1+ 16.1+ 
52378 )846736 523 )8467 
52378 523 
322956 3237 
314268 3138 
86880 990 


Explanation. Inspection shows that the dividend contains the divisor 
more than 10 times but less than 100 times. Therefore, a quotient to tenths 
will have 3 figures in it. Hence, the 2 right hand figures in the dividend and 
divisor may be dropped, which is the equivalent of dividing both terms by 
100 and dropping the remainders. This makes the divisor to be used 523 
and the dividend 8467. 

1. How many operations do you save by the short form? 


2. What % of the work is saved by the short form? 


2. What % is 2,346,784 of 3,487,564 to tenths of one per 
cent? 


.673 nearly =67.3% nearly. 

2487) 2346. 000 Explanation. Inspection shows the first quotient 
2092 2 figure to come in tenth’s place. Therefore, there will be 3 
953 80. quotient figures in the required result. Hence, 4 places 

244 09 were kept in the dividend and the divisor. Divide by the 
aio long method to see how much you save by the short form. 
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Find each of the following ratios to tenths: 


1. 348,567 : 319,568 5. 2,348,654 : 1,952,834 

2. 585,603 : 475,620 6. 5,602,405 : 4,760,390 

3. 792,465 : 548,378 7. 9,482,563 : 4,749,608 

4. 258,907 : 198,074 8. 7,593,896 : 2,593,472 
Problems 


1. The estimated value of the 1923 corn crop in the 
United States at July 1 farm prices was $2,488,983,005. 
On July 1, 1922, this value was $1,798,022,864. Find the 
per cent of increase to tenths of a per cent. 

2. The estimated value of the 1923 wheat crop in the 
United States at July 1 farm prices was $780,417,288. 
July 1, 1922, this value was $884,505,366. Find the per 
cent of decrease to tenths of a per cent. 

8. The estimated 1923 cotton crop in the United States 
on July 1 was 11,412,000 bales, and the estimated crop 
for 1922 was 9,762,000 bales. The price on July 1, 1923, 
was $ .262 per lb. and on July 1, 1922, it was $ .204 
per lb. If the average bale weighs 500 lb., find the per cent 
of increase of the value of the estimated 1923 crop over 
that of the 1922 crop. 

4, The estimated wheat crop of the world for 1923 was 
3,004,132,000 bu. For 1922 it was 3,298,137,000 bu. 
Find the per cent of increase. 

5. The corn crop of the United States for 1923 was 
3,021,000,000 bu. For 1922 the crop was 2,890,000,000 bu. 
What % is the 1923 crop of the 1922 crop? 


CHAPTER III 


SQUARES AND SQUARE ROOTS 


1. The square of a number is the product obtained by 


using the number twice as a factor. 


9 is the square of 3 because 8X3=9. The product may be indicated 
by writing 2 (called the exponent) a little to the right and above the num- 
ber to be squared, as 8X3=32. Such an expression is read 3 squared, or 
the square of 3. 


2. The square root of a number is one of the two equal 


factors of that number. 


4 is the square root of 16 because 4 is one of the two equal factors of 16. 
The sign of square root is+~/. The square root of a number may be indi- 
cated by writing the sign over the number, as +/ 16. 


3. Write in a column the squares of all the numbers 
from 1 to 18, and of all the numbers ending in zero between 
10 and 100. 

4. Recall the short method of squaring numbers ending 
ines 

5. Write in three columns the squares 

(1) Of all integers ending in 5 from 15 to 125. 

(2) Of all pure decimals of two places ending in 5 from 
05° to .95. 

(3) Of all mixed decimals of one decimal place ending 
in 5 from 1.5 to 12.5. 

Use this table when you extract square root. 

6. Show by example the truth of these statements. 

(1) The squares of all numbers between 1 and 10 lie between 
1 and 100. 
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(2) The squares of all numbers between 10 and 100 lie between 
100 and 10,000. 

(3) The square of a proper fraction is a proper fraction less 
in value than the fraction squared. (3)? =3%5. 

(4) The square of a decimal fraction is a decimal fraction with 
twice as many decimal places as the fraction squared; therefore, 
an even number of places. .9? =.81. 

(5) The square of a mixed number is a mixed number. 

(6) The square root of a decimal fraction has one half as 
many decimal places as the decimal fraction whose root is ex- 
tracted. +/.49 =.7. 

(7) The square root of a proper fraction has a larger value 
than the fraction, but it is always less than one. 

(8) The square roots of numbers between 100 and 10,000 lie 
between 10 and 100. 

(9) The square roots of numbers between 1 and 100 lie be- 
tween 1 and 10. 


7. Observations. 


(1) Perfect squares (numbers whose square root can be found 
exactly) ending in 25 have their root ending in 5. +/4225 =65. 

(2) Perfect squares ending in 6 have their root ending in 4 or 6. 
V16 =4. +/36 =6. 

(8) Perfect squares ending in 9 have their root ending in 3 or 
7. W169 =13. +/289 =17. 

(4) Perfect squares ending in 1 have their root ending in 1 or 
9. V121=11. ~/81 =9. 

(5) Perfect squares ending in 4 have their root ending in 2 
or 8. 1/64 =8. +/144 =12. 

(6) No perfect square can end in one zero, 2, 3, 7, or 8. 

(7) No perfect square can end in 15, 35, 45, 55, ete. 
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Extracting Square Root by Long Division 
By this method extracting square root consists in find- 
ing a divisor which is equal to the quotient when the divi- 
dend is the number whose square root is to be extracted. 
I. Of perfect squares. 
1. Extract the square root of 9801. 


99 The square root must lie between 95 and 100. Why? 
99) 9801 What is the square of 95? Assuming 9801 to be a perfect 
891 square, try 99 as a divisor. Divide 9801 by 99. 
301 99 is the square root of 9801. Why? 


In case of perfect squares whose square root does not 
exceed two places the root can be determined exactly 
upon the first trial by keeping in mind the observations 
on page 227 and remembering the squares of the numbers 
ending in 0 and 5. 

2. Extract the square root of 6084. 


ae The root lies between 75 and 80. Why? After you have 

78) 6084. observed the last digit in 6084, inspection shows the root to 
546 be 78, assuming 6084 to be a perfect square. Actual division 
624 proves the correctness of the inspection. 


3. Extract the square root of 6.76. 


2.6 
2.6)6.76 Assuming 6.76 to be a perfect square, try 2.6, because 
5.2 2.5? =6.25 and 3?=9, 
1.56 
4. Extract the square root of .6889. 83 
.83).6889 
Try .83. .8?=.64 and .85?=.7225. .664 


0249 
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The solutions on page 228 represent the 3 types of per- 
fect squares whose roots may be extracted accurately by 
inspection at the first trial. 

5. These numbers are perfect squares. Estimate the 
square root of each. Then prove your estimate by division. 


a b Cc d e 
(1) 13869 9409 2809 8281 1156 
(2) 1521 1225 7225 9025 2209 
(3)——.3/21 5329 6241 5776 8649 
(4) 289 4489 676 961 6561 
(5) 7569 3364 3481 4356 1764 
(6) 6084 5625 841 361 2025 
(D2 3025 6889 4225 2704 529 


6. Remembering that the square root of a decimal 
fraction is a decimal with only one half as many decimal 
places, find by the method of inspection and long division the 
square root of each of the following perfect decimal squares. 


a b c d e 
(1) 3025 .0484 7225 .9025 -9409 
(2) .4225 .6241 .5625 2025) : 3364 
(3)  .4489 .0625 .2704 .3136 1225 
(4) .1681 .2809 .6084 lal .5329 


7. The following mixed decimals are perfect squares. 
Find their square root. Remember the decimal point. 
Check your answer. 


a b Cc d 
(1) 42.25 30.25 6.25 92.16 
(2) 1.96 1.69 90.25 51.84 
(3) 10.89 32.49 5.29 86.49 


(4) 15.21 29.16 21.16 75.69 
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Il. Extracting the square root of imperfect squares. 


People who must often know the square root of imper- 
fect squares use a table like the one on page 399. If 
a table is not convenient, use the method of inspection 
and long division as shown in example 1. 


1. Extract the square root of 23. 


/ eur Inspection shows the root to lie between 4.5 and 5. What 
: : is the square of 4.5? The root is nearer 5 than 4.5. How 
Re may you know this? Try 4.8. Compare the quotient with 
3.80 the divisor. Have you found the square root? For prac- 
3.36 tical purposes a square root carried to tenths is accurate 
440 enough in ordinary work. If you find your first estimate 


not accurate enough, use it to help you make another one, as 
shown in the next example. 


2. Extract the square root of 1800 to tenths. 


42.6 ° The square root lies between 40 and 45. It is larger than 

42.2)1800.00 42 and less than 42.5. How may we know this? What is 

1688. the middle number between 1600 and 2025? Try 42.2 as 

112.0 the root. 
84.4 Compare the quotient with the divisor. Try their average 
ae (42.4) as the next divisor. 

27.60 

roe The square root is 42.4+ true to tenths. If the root 


should be required to two decimal places, divide again. 
42.4) : pe Compare the quotient with the divisor and proceed as before. 
104.0 
84.8 


19.20 
16.96 
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3. The sign ~/ means extract the square root. In 
integers and mixed decimals, carry the root to tenths; 
in pure decimals, to hundredths. Remember the decimal 
point. Many pupils have estimated correctly on the first 
trial in most examples of this list. Check your answer. 


a b c d e 
(1) ~W34=? V/9125=? VW9=? Vi=? wW1525=? 
(2) VW34=? W7325=? VW/2250=? VW4=? /3000=? 
(3) VWi79=? vVW125=? vWV/036=? VW90=? v/285=? 
(4) VW=? vVW429=? V5648=? V/368=? V7/25.6=? 


III. Extracting the square root of common fractions 
and mixed numbers. 


1. If the fraction in its lowest terms, or the mixed 
number when it is reduced to an improper fraction, has 
perfect squares for both numerator and denominator, 
extract the square root of both numerator and denominator. 


gat V2t=V/2=3 Vis=V$=4 
2. In all other cases involving fractions or mixed numbers, 


reduce to decimals and then extract the square root to the 
required number of places. 


V2 H=V 2.384 =1.5+9/F=V75 = 864 § =V 88884 = 944+ 


Examples 


> 


Hint.—Study your example before you make the estimate. 
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If you wish to discover your comprehension and computa- 
tion skill in square root, try the next two tests. 


I 


Comprehension of the Relation between 
a Number and its Square Root 
Time—10 Minutes 

1. Give a case in which the square root of a number is 
equal to the number. 

2. Complete the next sentences by using the proper one 
of the following terms: smaller, larger, much smaller, much 
larger, almost equal. 


a. The square root of a large integer is 

b. The square root of a small integer is 

. The square root of a large proper fraction is 

. The square root of a small proper fraction is 

The square root of a small decimal fraction is 

. The square root of a large decimal fraction is 

. The square root of a very small proper fraction is 


. State an example for each of your answers in No. 2. 
Il 


A Race in Extracting Square Root 
12 Right in 15 Minutes 


wa meas 


When the square is a decimal fraction, carry the square 
root to two decimal places; in all others to one decimal place. 
a 


b c d e 
1. 56.25 8924 7225 96 149 
2. 90.25 1324 8281 75 130 
3. 8.4 0324 5776 35 442 


CHAPTER IV 


USING SQUARES AND SQUARE ROOTS 
The Right Triangle 
1. Draw a right triangle whose base is 4 in. and whose 
_ altitude is 3 in. Measure the long side, called the hypote- 
nuse. The figure you drew is called the 3-4-5 (Read 
three four five) triangle. It occurs frequently in prob- 
lems, and therefore should be carefully studied. 

2. Erect squares on the three sides of the triangle you 
drew in problem 1. What is the relation as regards area 
between the large square and the other two? 

3. Draw to some convenient scale the right triangle 
whose sides are 9 in., 12 in., and 15 in. Erect squares 
as you did in problem 2. What is the relation between 
the largest square and the other two? 

4. The square on the hypotenuse of a certain right 
triangle contains 100 sq. in. The square on the altitude 
contains 36 sq. in. What is the area of the square on the 
base? How long is the base? 

5. Beginning at one corner of the floor of your school- 
room measure on the floor along one wall exactly 6 feet, 
making a mark at the end of the 6-foot line. Then from 
the same corner measure on the floor along the other wall 
exactly 8 feet, making a mark at the end of the 8-foot 
line. Now connect the two points with a stiff cord and 
measure the length of the cord between the two points. 
What do you find? What is the name of this line? 
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The truth illustrated in the previous problems may be 
called the “Rule of the Right Triangle.” It may be 
stated in this way, 

The square on the hypotenuse of any right triangle is 
equal to the sum of the squares on the two other sides. 


Expressing the Rule of the Right Triangle in a 
Formula 


1. A formula is a rule stated in letters. 
2. In right triangles, h stands for the 
aa hypotenuse, a stands for the altitude, and 
b for the base. See the figure. 


When used in formulas, these letters stand for abstract numbers. If in a 
given formula h represents feet, then a and b must also represent feet. 


3. The rule of the right triangle may be expressed in 
these ways. Tell the meaning of each from the figure. 
(1) h? =a? +b?; h= ~/a?+0?. 
(2) a@=h?—b?; a= Vh?—}*. 
(3) 62 =h?—a?; b= ~VW/h?—a?. 
4. Find h when a=4 and b=3. 
h = 1/4437, h=+/25 or 5. 
Solve these right triangles with the formula. 
(1) Find h when a =20 and} =21; when b =33 and a =56. 
(2) Find a when h =53 and b =45;_ when h =89 and b =80. 
(3) Find 6 when a =36 and h =85; when a =44 and h =125. 
One of the triangles in the next list is not a right tri- 
angle. Find it and prove your answer. 
(1) a= 5,6 =12, h =138. (8) a =12, b =12, h =15. 
(2) a =30,b =40,h=50. — (4) a=15, b =36, h =39. 
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1. From the 3-4-5 triangle in the 
figure find by inspection the base 
and altitude of each triangle whose 
hypotenuse is shown. 6 

2. How do the triangles in the : a 
figure resemble each other? How 4 
are they different? 

3. Write the sides of three other triangles which belong 
to this group. 

4. By remembering the 3-4-5 triangle, you can often 
solve problems by inspection (without use of pencil). Try 
this on the following right triangles. 

5. Base, 21 feet; altitude, 28 feet. Find hypotenuse. 

Hint.—By what must you multiply the dimensions of the 
3-4-5 triangle to make a 21-28-(x) triangle? 

6. Base, 24 in.; altitude, 32 in. Find hypotenuse. 

7. Hypotenuse, 45 feet; altitude, 36 feet. Find the base. 

8. Hypotenuse, 14 inches; base, l inch. Find the altitude. 

9. Find the diagonal of a rectangle 42 ft. wide and 56 
ft. long. 

10. The diagonal of a rectangular field is 100 rods; its 
width is 60 rods. Find the length. 

11. If your schoolroom is 32 ft. by 24 ft., find the diagonal 
of the ceiling. Pupils who know the 3-4-5 triangle do not 
need a pencil in this problem. 

12. The diagonal of a rectangular lot is 115 ft. Its length 
is 92 ft. Find its width. 

Hint.—23 is a common factor of 92 and 115. Therefore the 
triangle reduces to a 3-4-5 triangle. 
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The Isosceles Right Triangle 

1. ABCisan 
| : : isosceles right 
EEN Ht triangle. Why? 
Hi Sraoverona ol FEE : 2. What re- 

wit ! lation exists 
between the 
gut sabrenenataeceze’ fi inasetaent square on the 
H base and the 
one on the al- 
titude? 

3. What re- 
lation is there 
between the square on the hypotenuse and the square on 
either one of the equal sides? 

4. AB is also the diagonal of the square AOBC. 

5. If the diagonal of the square in the figure is 10 feet, 
can you find the area of the square without finding the 
length of one side of the square? How? What is the area 
of the square ABMN? Of AOBC? 

6. From the figure and your work write a rule for find- 
ing the area of any square when you know its diagonal. 

7. DE represents the height of a tree from the ground 
to the first limb. How can you find the length of DE by 
using the triangle ABC? If HF is a telephone pole, can 
you find its height by means of ABC? Do it. 

8. Some boys wished to know how they might measure 
the height of trees, towers, telephone poles, etc. This is 
the way their teacher told them to proceed. 


T 8 Bi 
Ltt {4 Litt | 


FEECH 
+ 
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I. Constructing the Apparatus 


(1) Cut from heavy cardboard, or a thin board, an 
isosceles right triangle such as ABC in the figure on 
page 236. 

(2) Mount this triangle on a level stand of convenient 
height as shown in the figure below. 


II. Using the Apparatus 


Problem. How high from the ground is the cross piece 
of the telephone pole near school? 

(1) Set the apparatus on a level at such a distance 
that the line AB is in line with O, the upper extremity of 
the vertical distance to be measured. See figure. 

(2) The line AZ is hori- 
zontal and at right angles to 
the telephone pole in the fig- 
ure. Why? 

(83) The triangle AOH is 
isosceles right. Why? 

III. Computing the Result 

(1) The distance of the 
cross piece at O from the 
ground at N=AH-+AE. 
Why? j 
(2) How can you find the length of AH? 

10. How long must a wire be to reach 
from the top of a pole 57 feet high to an 
anchor in the ground 76 feet from the foot 4.45. 
of the pole? 


Pole 
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2B. 11. A baseball diamond is 
90 feet square. 

90 90 (1) How far must the 
catcher, standing at the home 
38. 1s, plate, throw (measured on 
the ground) to reach the man 
90 ed at second base? Carry re- 

sult to one decimal place. 

(2) How far is it from 
first base to third base? 

(3) If the center fielder stands 100 feet directly be- 
hind second base, how far is he from the home plate? 

(4) How far is it from the center of the diamond to 
third base? 

(5) How far measured on the ground must.a player 
bat a ball to make it strike 20 ft. to the left of the center 
fielder who stands 100 feet directly behind second base? 

12. If a boy living at H, going to school at S, can go by 
way of the diagonal instead of over the roads, how much 
Road gy can he save in a school year of 200 
days? If you express your answer in 
miles, carry it to 2 decimal places. 
13. A girl walks 33 mi. due south 
and then 33 mi. due west. How far 
measured in a straight line is she 
Road from the starting point? 
14. Two boys riding bicycles meet at a cross road. One 
is riding due east at 8 miles an hour, the other is going due 
south at 6 miles an hour. How far apart are they in 24 hours? 


Home Plate 


Road 
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1. Find the length of a guy wire one end of which is 
attached to a 60-foot smoke stack 6 feet from the top. 
The other end is fastened at the ground 50 feet from the 
base of the stack. Allow 2 feet for slack wire. 


24 feet 


18 feet 


18 inches 


120 yd. 8 feet 132 yd. 
0p, oO a 2 : 
a) 
} 12 inches 15 feet 


2. Find the unknown side and area of each of the 
above figures. Find the unknown side by inspection. 
(1) How long must 
the rafters be to reach the 
plate? 

(2) How long if they 
extend 18 in. beyond the 

(3) Find the area of,the roof if its length is 49 ft.? 

4. How much lumber one inch thick will be required 
for the siding of the barn shown in the figure if it is 48 ft. 
long and 16 ft. high to the plate and if 4% of that required 
for the gable ends must be added for waste in cutting? 


3. Study this figure. 
plates? 
What will be the cost at $40 per M? 


CHAPTER V 
SIMILAR TRIANGLES 


In your work with right triangles in the last chapter 
you learned how the right isosceles triangle may be used 
to find the length of unknown heights and distances. In 
this chapter you will learn another way of using triangles 
in solving problems. 


. In figure 1 there are five right triangles. Read them. 
. Which angle is common to all the triangles? 

. Angle o is the complement of Zn. Why? 

. Angle : is also the complement of Zn. Why? 

. Then Zo= Zp. Why? 

. Angles o, p,7, s, and tare all equal to each other. Why? 
. What can you say of the angles of the five triangles? 
. Why do these triangles have the same shape? 
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Triangles whose sides are unequal, but whose angles 
are equal each to each (corresponding angles equal), are 
called similar triangles. 


1. If the altitude of AABC in figure 1 is 3, find by 
measurement the altitude of each of the other triangles. 


2. If the base of AABC is 6, find by measurement the 
base of each of the other triangles? 

3. What is the ratio of the base of AABC to the base 
of AADE? 

4. What is the ratio of the base of AABC to the base of 
each of the other triangles? Record your answer. 

5. What is the ratio of the altitude of AABC to the 
altitude of AADE? 

6. What is the ratio of the altitude of AABC to the 
altitude of each of the other triangles? Record your answer. 

7. If the altitude of AABC is 3, find the hypotenuse 
by measuring to scale. 

8. Compare the value of the hypotenuse in No. 7 with 
the value you get by the Rule of the Right Triangle. 

9. Find the ratio of the hypotenuse of AABC to the 
hypotenuse of each of the other triangles. Record your 
answer. 

10. Compare the ratios in No. 9 with those you found 
in Nos. 4 and 6. 


Triangles whose corresponding sides have the same ratio are 
said to be similar. 
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_ 8 ! K 
Fig.2 

1. Measure the triangles in figure 2 to determine if they 
are similar. 

2. If the base and altitude of AABC are 10 and 5 and 
and base of AADE is 15, what is the altitude of ADE? 

3. If in AABC AC is 5 in. and BC is 23 in. and if AF 
is 15 ft. in AADE, what is DE? 

4. If the ratio of the altitude to the base in one of two 
or more similar triangles is 3, what is the ratio of the altitude 
to the base in each of the other triangles? 

5. Measure the triangles in figure 
3 to determine if they are similar. 

6. If you call the 
base of A 128 in figure 
3 n feet, what is the 
length of the bases 
and altitudes of the 5 
other triangles? Fig. 3 


8 
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1. A class wished to deter- 
mine the width of this stream 
at OP without crossing it. 

They measured up stream 
to an object R. They con- 
tinued this line to a point S, 
where they sighted a tree M, 
in a line perpendicular to the 
stream line at S. They meas- 
ured along SM to a point T, Fig.4 
which was in line with R and P. 

They then had two right triangles which are similar. 
Which are the corresponding sides? 

They also knew the lengths of three sides of these tri- 
angles. Which three? 

2. If OR=50 ft., RS =25 ft., and RT =37} ft., find OP. 

3. When RS is 2 of OR, then ST is what part of OP? 

4. If CD in figure 5 is 
2rd., CE is 5rd., and AD is 2 
10 rd., find AB. 

5. Having found the 
length of AB, how can you 
find the length BF from 
figure 5? 

6. How would you find 
the length of BF in the 
field after knowing AB? 

7. If in figure 5 the ratio of CD to AD were 3, what 
would be the ratio of CE to AB? Of ED to DB? 
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8. Figure 6 shows 
how the length of a 
pond may be deter- 
mined by indirect 
measurement. Study 
the figure to find out 
how it is constructed. 
Is it necessary to make 
as many measure- 
ments as are shown in 
the figure? Why? 

9. Why are the two triangles similar? What are the 
corresponding sides? ) 

10. What is the ratio of DO to OB? What must be the 
ratio of CD to AB? How long is AB? 

11. Knowing OB and AB, in what two ways may you 
find the distance OA from the figure? 
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12. A boy 5 ft. 6 in. tall casts a shadow 8 ft. 3 in. long. 
How high is a tree that casts a shadow 40 ft. long at the 
same time? 

13. At 10 o’clock a certain 6-foot post casts a 4-foot 
shadow. How high is the building which casts a 50-foot 
shadow at the same time and place? 

To measure the 
height of this little 
tree two pupils 
placed a 6-foot stake 
between the tree 
and the drinking 
fountain so that the 
top of the stake was 
in the line of sight JJ 
with the outer edge FIg.8 
of the top of the fountain and the top of the tree. They 
- knew that the fountain was 3 feet high. 

1. Study the figure and then tell how a knowledge of 
similar triangles would help the pupils solve the problem 
in the field. 

2. In the figure the fountain is 7% in. high. Using your 
knowledge of scale drawing and of similar triangles find 

(1) The height of the tree. 

(2) The distance from the center of the fountain to 
the center of the tree trunk at the base. 

(3) The diameter of the fountain base. 

(4) The distance of the stake from the tree. 
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Fig.97 


3. When the sun’s rays have the direction of the hypote- 
-nuse of AABC, what’ is the length of the shadow of the 
little tree? What is the length of the shadow of the foun- 
tain? Of the 6-foot stake HH? 

4. When the shadow of the little tree is 16 ft., how long 
is the shadow of the fountain? 

5. When the shadow of the fountain is 23 fk what is 
the shadow of the tree? 

6. If you know the length of the shadow of a tree and 
your own height and shadow, how can you find the height 
of the tree? 

Measuring Triangles and Trapezoids Drawn to Scale 

Mr. Banks bought the land between Clay St. and Adams 
St. making the triangle MNO. He later laid off the blocks 
and made cross streets as shown in the map on the next 
page. This map is drawn to the scale 34g in. =50 ft. 

1.. What is the perimeter of AMRP? Of AMON? See 
next page. 
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Fi 6. 10. the 50 ft.) 


2. How many acres in the AMON? 

3. Why are As MRP and MON similar? 

4. What is the Re of Adams 8t.? Of each of the cross 
streets? 

5. What kind of figure is block g? What are its di- 
mensions? 

6. Block f was sold at 25¢ a square foot. How much 
did it bring? 

7. How many square yards of paving in Adams St. 
from M to O? 

8, Knowing MO and ON in feet, how can you find NM 
without measuring? Do it. Then compare your answer 
with the measured distance. 

9. Mr. Jones, who owned block c, claimed to have a third 
more land than Mr. Smith, who owned block b. How nearly 
was he right? 

10. Miss Ross, the owner of block d, said she had twice 
as much land as the owner of 6. How nearly was she right? 


Hint.—Compare the average width of d with that of 6. 
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Problems 

Unless already shown in the problem, you should draw 
a figure for every mensuration problem before solving it. 

1. How much is saved by walking the diagonal of a 
rectangular field 80 rods by 40 rods instead of following 
the length and width? 

2. How many feet of wire in a 5-wire fence around a 
square farm containing 40 acres? 

3. Find the altitude and area of the equilateral J 
triangle shown in the figure if each side is 10 ft. 

4. In an isosceles triangle the base is 8 inches and each 
of the other sides is 12 inches. Find the area. 

5. Will a 20-foot ladder with its base 5 ft. from the 
building reach a window 19 ft. above the ground? How 
do you know? Draw the figure. 

6. How long must a wire be to reach 
from the top of a pole 57 feet high to an 


Pole 


anchor in the ground 76 feet from the foot anchor 
first floor of a certain house 

to the second floor is 10 ft. 

tread is 10 in. wide. How ON yw sna NN) iN 
many steps in the stair- - a / ij [=| 
way? How long must the 


of the pole? e 
7. The distance from the 
| | 
The rise of each step in a Voll 
stairway is 74 in. and the 
timbers be from which were cut the notched boards which 
support the steps at the sides? 


CHAPTER VI 


COMPUTING, THE CONTENTS AND SURFACES 
OF SOLIDS 


Rectangular Prisms 


1. A rectangular prism is a solid which has length, 
breadth, and thickness, and six rectangular faces. What is 
a rectangle? Point out objects in ae 7 an aa 
senting rectangular solids. 

2. The figure on this page rep- 
resents a box 4 in. long, 4 in. wide, 
and 4 in. high, of which the front 
sides and top have been removed. 


How many cubic inches in its vol- eee eS 
ume or contents? — 


The volume of a rectangular solid is the volume of its 
base, one unit high, multiplied by the number of such 
units in the thickness. 

8. Find the volume of a rectangular prism, 6 feet long, 
4 feet wide, and 3 feet thick. 

The volume=24 cu. ft. (Why?) X38 (Why?) =72 cu. ft. 

4. How many cubic inches are there in a block 8 in. X 
'5 in. X4 in.? 

5. A solid is 8 inchesx4 inchesX2 inches. Find its 
volume. Do you know any such solids? 

6. How many faces are there in the solid in problem 5? 
The bottom and top faces are called the upper base and the 
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lower base. Find the area of these bases. The other faces 
(how many?) are called lateral faces. Find the surface 
(called lateral surface) of these faces. 


e 
The Entire Surface of a Solid Equals the Surface of the 
Bases Plus the Lateral Surface 


7. Find the entire surface of the solid in problem 5. 

8. How many cubic feet of air space in your schoolroom? 

9. How many cubic feet of air space per pupil in problem 8? 

10. A bin is 14 ft.x12 ft.x6 ft. At $2.00 per bushel 
find the value of the wheat in this bin when one-half full. 

11. How many tons of hard coal are there in a bin, 
10 ft. x12 ft. x6 ft., if there are 34% cu. ft. ina ton? How 
many bushels in the bin? (A bushel of coal weighs 80 Ib.) 

12. Ask your janitor to give you the approximate dimen- 
sions in feet of your school coal bin. Then find how many 
tons of soft coal it will hold when # full. 

13. If the rainfall for a month is 3 inches, how much 
water falls on a boy’s thrift garden, 100 feet by 40 feet? 

14. In Columbus, O., the snow is sometimes 6 inches 
deep on the level. How many cubic feet does a boy shovel 
if he clears a walk 100 feet long and 4 feet wide? 

15. The inside dimensions of a certain Pennsylvania steel 
freight car are 40 ft.-1 in. x8 ft. 10 in. widex9 ft. 1 in. 
high. Find the capacity to the nearest cubic foot. 

16. How many bushels of wheat may be placed in the 
car in problem 15 if it is filled to a depth of 5 feet? 

17. Find and solve other problems, not in books, involv- 
ing volumes and surfaces of rectangular solids. 
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1. A cylinder is a 


solid with equal par- 
allel circles for bases 
and with a uniform 
. diameter. Fig. I 


2. Name 5 objects 
which may be con- 
sidered cylinders for 
all practical pur- 
poses. 

3. How are figures I and II alike? How are they differ- 
ent? Name each figure. 

4. Figure II is made from figure I. The dimensions of 
the base of figure II are the radius and one-half the circum- 
ference of the base of figure I. 

5. How do you find the volume of figure II? 

6. If the radius of figure I is 2 inches and its length is 
12 inches, what is the volume of figure II? What is the 
volume of figure I? 

The volume of a cylinder is equal to the volume of the 
base one unit high multiplied by the number of such units 
in the height. 

7. Find the volume of a cylindrical tomato can whose 
radius is 2 inches and whose height is 43 inches. 


Base 


Fig. II 


Volume= (7 X2 X2 cu. in.) X43, 
« =4mt cu. in. X9/2=187 cu. in. 


Explain the above work. Estimate the value of 18 7 by giving 7 a value 
of 34. 
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8. How many cubic inches of water in a cylindrical 
tumbler 3 in. across the top and 84 in. deep, if it is full? 

9. A cylindrical sugar box is 8 inches across and 5 inches 
deep. Find its capacity. 

10. A certain size of Karo syrup cans is 54 in. deep by 
42 in. in diameter. How much does the can lack of hold- 
ing one-half gallon? 

11. A cylindrical fish bowl is 15 in. across the top and 
18 in. deep. How many gallons of water are there in it 
when it is 2 full? | 

12. Measure 5 cylindrical objects at home and compute 
the volume of each. 


Finding the Surface of Cylinders 


1. Why do we need to know how to find the surface of 
cylinders? 
2. Make a problem in which you need to know how to 
find the surface of a cylinder in order to solve your problem. 
3. The figure shows the shape and 
© size of a sheet of paper required to 
cover the curved surface (also called 
convex surface) of a cylinder which is 
= in. high and 4% in. across the top. 
What are the dimensions of the paper? 
4, What is the area of the paper? 
5. How do you find the curved surface of a cylinder? 
6. How do you find the entire surface of a cylinder? 


7. A steam pipe is 30 feet long and 4 inches in diameter. 
What is its heating surface? 
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8. How much will it cost to paint a cylindrical smoke- 
stack 40 ft. high and 3 ft. in diameter at $2.00 per 100 
square feet? | 

9. How many square feet of sheet iron in a furnace pipe 
whose length is 15 feet and whose diameter is 9 inches, if 
$ inch is allowed for lap along the length? 


Cylinder Problems 

1. How many thousand cubic feet of gas are there in a 
cylindrical tank 24 feet in diameter and 30 feet high? 

2. What is the value of the gas in problem 1 at 80¢ per 
1000 cubic feet? 

3. How much sheet iron, if 4 inch is allowed for the lap, 
will be required to make four pieces of stove pipe each 30 
inches long and 5 inches in diameter? 

4. How much sheet iron in a cylindrical metal cask 4 
feet high and 30 inches in diameter if a strip 1 inch wide is 
allowed along the height for lap? 

5. Find the value at ou: a gallon of the gasoline in the 
above cask when it is 2 full. 

6. A man wishes to cas a cylindrical half bushel measure 
with a diameter of 12 inches. How deep must it be? 

7. A wagon for watering streets has a cylindrical tank 3 
ft. in diameter and 8 ft. long. How many spl: will it 
hold? Count 74 gal. to the cu. ft. 

8. How many gallons of water in a cylindrical cistern 10 
feet deep and 4 feet in diameter? (Use 7% gallons to the 
cubic foot, also 231 cubic inches to the gallon. How much 
is the difference in the two answers?) 
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Practical Problems about Solids 

1. A boy wished to build a rectangular coal bin in a base- 
ment which is 7 ft. from floor to ceiling. The bin is to hold 
6 tons of soft coal when it lacks one foot of being full. Find 
to the nearest one-half foot the length and width of the bin. 

2. How many tons of anthracite coal can be put into the 
bin in problem 1 if the bin is filled to within 6 inches of the 
top? Compute the value of this coal at 50¢ a bushel. 

3. At the entrance to a certain school yard there are two 
rectangular granite pillars each 5 ft. high, having a square 
base each side of which is 20 inches. Find the weight in 
tons if a cubic foot weighs 165 lb. 

4. A circular pond has a diameter of 200 ft. When the 
ice is uniformly 18 inches thick, how many tons are there on 
the pond. Ice weighs 573 lb. to the cu. ft. 

5. The mouth of a tunnel is a rectangle sur- 
mounted by a semi-circle with dimensions as a> 
shown in the figure. How many cubic yards 
of earth and rock were removed in excavating 
the tunnel if it is 300 feet long? ‘ 

6. Find the weight of an iron rod 4 inch in © 
diameter and 24 feet long if iron weighs 450 
lb. per cubic foot. 


Ri 


7. The drive wheel of a steam engine makes 144 revolu- 
tions a minute. The cylinder in the steam chest is 16 in. 
long and 9 in. in diameter and is filled with steam twice in 
every revolution. How many cubic feet of steam are used 
in a minute? 
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Scale.—1 in. = 8 ft. 


The figure shows the ground plan of a cellar. 

1. Draw it to the scale shown on this page. 

2. Divide the figure into rectangles and find the area of 
each. At 33¢asq. ft. find the cost of the concrete floor. 

3. In excavating, ground was removed to a depth of 4 
ft. How many loads of earth, each 1 cubic yd., were 


removed? 


CHAPTER VII 
LEARNING AND USING FORMULAS IN PROBLEM SOLVING 


How a formula states a rule or principle in a short way 
is shown in the comparison below. The rule is written 
out in full. The corresponding formula is placed in the 
second column. 


Rule Formula 

1. The perimeter of a square is 4 times 1. PL] =4s 
the length of one side. 

2. The circumference of a circle is t 2. CO=7D 
times the diameter. : 

3. The area of a triangle is equal to that 3. AA=bx= 
of a rectangle whose base is the base of the “ 
triangle and whose altitude is one-half the 
altitude of the triangle. C 

4. The area of a circle is equal to that of 4. AO=—xR 
a rectangle whose base is one-half of the = 
circumference of the circle and whose alti- 
tude is the radius of the circle. 


Writing Formulas 
1. Write the formula which shows the relation between 
the diameter and the radius of a circle. 
2. If s represents the side of a square, write the formula 
which tells how to find the area of a square. 
256 
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3. Calling s p the selling price, c the cost, and g the gain, 
write a formula which shows how to find the gain when 
you know the selling price and the cost. 

4. Calling distance traveled d, speed per hr. s, and the 
time in hours t, write a formula which shows the distance 
a train has run when you know the average speed per hour 
and the time in hours. 


Interpreting Formulas 


Write in good English the corresponding rule for each 
of these formulas. 


b 

1. DO=C+T. 2. g=sp—c. 3: AA=4ax-. 
7D? 

4. AOQ=7R’. §. Ag =axb. 6. Ao ay ck 


Using Formulas in Problem Solving 


1. The formula, A =7R?, tells you how to solve two 
types of circle problems: one direct problem and one indirect 
problem. 

The direct problem is, Find A when you know R. 

The indirect problem is, Find R when you know A. 

In the indirect problem you should think about the 
formula, A =7R?, in this way. ‘I know 7, also A which is 
the product of R? by 7. To find R? I must divide A, whose 
value is known, by 7.” How do you find RF after finding 
the value of R?? 

2. The general rule for interest is ‘‘Multiply the principal 
by the rate by the number of years.” 
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The formula for this rule is 7=P XR XT. 

The formula says I is the product of three factors, 
P, R, and T. If you know these three factors, you readily 
find I. This is the direct problem in interest and the | 
most important one. 

There are three indirect problems in interest, which 
can be solved with the formula. One of these problems is: 
Given I (the product of three factors), P and R (two 
factors), find T (the third factor). 

In general, you find the third factor by dividing the 
product of the three factors by the product of the two given 
factors. In the interest problem you would find T (in 
years) by dividing J (all the interest) by P XR (the interest 
for one year). 

You have now been shown how the formula, J =P xR xT, 
helps to solve two kinds of interest problems. 

There are two other interest problems which can be 
solved from the above formula. Can you tell what they 
are? 

3. In buying and selling problems you have learned that 
the loss is the difference between the cost and the selling 
price. ‘This truth may be expressed by the formula | =c —sp. 

By means of this formula you can solve three types of 
buying and selling problems: one direct problem and two 
indirect problems. 

The direct problem is: Find 1, given sp and ec. 

One of the indirect problems is: Find c, given 1 and sp 


Hivr.—How do you find the subtrahend when you know the 
and thence a 


© © ie ol¢ 16) 1m wisiiel peel 
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By this time you doubtless wonder, ‘(How many different 
problems are there for any given formula?” There is always 
one direct problem, which is the problem out of which the 
formula grew. The formula, J =P xR XT, grew out of this 
problem: Given the principal, the rate, and the time in 
years, find the interest. What was the problem which gave 
rise to the formula 1=c—sp? There are as many indirect 
problems in a formula as there are letters representing 
different numbers on the right of the equality sign. 

It follows then that with any given formula you can 
solve as many different types of problems as there are 
different letters. (terms) in the formula provided that at 
any given time all the terms but one are known. 


Relation of Formulas to the Fundamental Processes 


A formula in arithmetic is a general rule expressed in 
terms of one of the four fundamental processes. The 
formula for the area of a circle, A =7R?, and the formula 
for interest, J=PXRXT, are multiplication formulas, no 
matter which type of problem is to be solved. The think- 
ing in these formulas should be in terms of product and 
factors (multiplier and multiplicand) just as in the buying 
and selling formula, 1=c—sp, the indicated thinking for 
the three types of problems should be in terms of remainder, 
minuend, and subtrahend. 


Formulas and the Four Fundamental Processes 


If you have used properly the equation in your problem 
solving heretofore, you have found that many problems 
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could be translated into an equation of one of the four 
fundamental processes. It is also true that the direct and 
indirect problems of each fundamental process can be 
expressed as formulas, which are equations with letters 
representing numbers. 

Where a term in a formula is missing as indicated by 
the ?, name it and tell how it may be found. 


Addition 


S=a+b-+c, in which S is the sum and a, b, and ¢ are 
the addends. 

1. ?=a+b+e. 2. S=?+b+c, or S=a+?+c, or S 
=a+b+?. 

These formulas show that there are two general prob- 
lems in addition: one direct and one indirect problem. 


Subtraction 


Rem. =min. —sub., in which Rem. is the remainder or 
difference, min. is the minuend, and sub. is the subtrahend. 

1. ?=min.—sub. 2. Rem.=?—sub. 3. Rem. =min.—?. 

These formulas show that subtraction has three general 
problems: one direct and two indirect problems. Which 
are the indirect problems? 


Multiplication 


Prod. =M xm (also written Mm), in which Prod. is the 
product, M is the multiplicand, and m is the multiplier. 

1.?=Mxm. 2. Prod.=?<m. 38. Prod.=Mx?. 

How many general problems are there in multiplication? 
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Division 
: Div. 
Q =Div. + div. also written Q =——. 
div. 


In this formula Q is the quotient, Div. is the dividend, 
and div. is the divisor. 


1. ?=Div.+diw. 2. Q=?+div. 3. Q=Div. +?. 
How many general problems are there in division? 


The above formulas represent eleven types of problems 
which grow out of the four fundamental processes. These 
may be called fundamental problems because all the other 
arithmetic problems grow out of them. 

Explain and solve each of these examples by stating 
(1) to which fundamental process the example belongs, 
(2) what is given, (3) what is to be found, (4) the value of 
the unknown term which is called x or some other letter. 

Thus No. 5 is an example in subtraction. The remainder 
and the subtrahend are known. The minuend is «x or the 
unknown number. The thinking is, “The minuend, or 
unknown number, is 75 more than 24.” The unknown 
number is 99. 


1. 34+7+8=2 8. 120+27=24 

2. 31=449+2 9. 36 xx =144 

8. 84=100-—2 10. 58X3 =z 

4. x«=74-39 11. «x6 =42 

5. 75 =x —24 12. 3x27 =24 

6. 68+4=2 13. (8+8) -6=2 

7. 7+5=20 14. «—(56+20) =24 
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15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24, 
25. 
26. 


27. 


28. 
29. 
30. 
31. 
32. 


33. 


34, 


35. 


36. 
37. 
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47 —a =26 
x+3z=8 

7b =3 
20=5 

x+%x =10 
Sl —20 

$15 —$x = $9 
$36 = $5 + $b + $24 
2—-2=0 

or =9 

062 =24 
34-2 =17 
100 

QL =y 

80 —y =16 
2+4=173 
20 +a =42 
15+22 =65 
42+32=10 


3 xt+2xt=10 
8u+4u =48 


38. 
39. 
40. 
. 14427 =7 

. 100 +232 =20 

. 16X33 xa=96 

. 12x4xy=144 

. D?X8 =288 

. Va=6 

. Va+4=20 
.Vx—-2=47 

. 84 =2446 

. 4a =32 —4 

. 8t—6 =30 

. 18¢+38¢+2c =38 
. 15t—6t+2t=77 
. 18+a=24 

- 18+3a =36 

. 12+4a+2a =36 
. I =640 x.06 x23 
. 84=200x.06xT 
, h=V/62 +82 

. 4=/13?—12? 

. 169 =52+02 

. @& +576 =900 

. TR? =78.54 


15 xa—5 Xa=20 
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Expressing Problems as Equations 


Translate the following problems into equations by 
observing this procedure. 

1. Read your problem carefully. 

2. Find out what is wanted. 

3. Find out what is given. 

4. From 2 and 3 determine the fundamental process 
to which the problem belongs. 

5. Write the equation. 

After you have written the equations for the entire 
exercise find the unknown number by the shortest method 
you know. Many of them you can think through without 
written interpretation. 

1. The difference between two numbers is ale. The 
larger one is 48. Find the smaller. 


THINKING.—We want.to find the subtrahend, knowing the remainder and 
the minuend. This makes the problem one in subtraction. 

STATEMENT.—18 = 48 —x. 

2. A man earned $y in one day and $6 more than this 
on the second day. In both days he earned $14. How 
much did he earn the first day? 

THINKING.—We want to find the earnings of the first day. We know the 
earnings of both days and how much more is earned the second day than on 
the first one. This makes the problem one in addition in which are given 
the sum of two addends and the second addend, to find the first addend. 

Equation.—$y+$y +$6 = $14. 

3. A general merchant had a tank holding 445 gallons of 
oil. One day he drew out 15? gallons, and the next day, 


9% gallons. How many gallons were left in the tank? 
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4. 36 is 7 more than another number. Find the other 
number. 

5. If 12 is subtracted from a, the result is 16. Find a. 

6. After 16 is added to a number and then 14 is taken 
away, the result is 28. Find the original number. 

7. After earning $2.50 and spending $1.10, I find that 
I have $2.80. How much did I have before earning the 
$2.50? 

8. After having placed $5 into my purse I found that it 
contained $32. How much did the purse contain before 
the addition was made? 

9. John has 5 marbles more an James and William 
has 3 more than John. They all have 43. How many 
does James have? 

10. Robert has twice as many apples as Roy. Both 
have 24. How many does Roy have? 

11. A newsboy earned x¢ on Monday. On Tuesday he 
doubled his Monday’s earnings. On Wednesday he doubled 
Tuesday’s earnings. His three days’ earnings amounted 
to $1.68. How much was earned on Monday? 

12. The children of a school made small boxes to be 
filed with candy for a party. 600 were needed. Grades 
3 to 7 made 20, 25, 83, 150, and 150 boxes. The 8th grade 
agreed to make the rest. How many did they agree to 
make? 

13. Mary said to her classmates, “I am thinking of a 
certain, number. If you add 6 to it and divide the sum 
by 3, your answer will be 24.” What number did Mary 
have in mind? 
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14. Find the side of a square whose perimeter is 26. 

15. A rectangle is twice as long as wide. Its perimeter 
is 60 in. Find the width. 

16. Find p when .6p = 180. 


17. 6% of s is 240. Find s. 
Hint.—% means hundredths, then .06s =240. 


18. 15% of x is 225. Find z. 

19. After 20% of c is added to c the sum is 12. Find c. 

20. A 10% increase of a man’s daily wages gave him 
$4.40 per day. What were the wages before the increase? 

21. After 40% of x was subtracted from x the remainder 
was found to be 36. Find z. 

22. After reducing a certain debt 30% I find $490 still 
unpaid. What was the original debt? 

Using Equation Solutions Instead of Graph Solutions 

Some time ago you solved the next 10 problems by 
means of graphs. Solve them now by translating each 
into an equation, letting the unknown number be repre- 
sented by x or some other letter. After you have made 
the equation, find the value of the unknown number by 
thinking of your equation as an example in addition in 
which you need to find the addends. 

1. James and John together have 8¢. James has three 
times as much as John. How much money has each? 

Solution: 

xz¢ (John’s money) +3x¢ (James’ money) =8¢ 
4r¢ =8¢ 

2. Ray and Robert together have 30 marbles. Ray 

has 4 times as many as Robert. How many has each? 
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3. Jane has twice as many apples as Mary and both 
have 15. How many has each? 

4. Alice solved 2 as many problems as Ada. Both 
solved 20. How many did each solve? 

5. Two rectangles together have 192 sq. ft. If one 
is two times as large as the other, find the area of each. 

6. A given rectangle is twice as long as it is wide. The 
perimeter is 48 inches. Find the length and the width. 

7. In one school there are 7 more pupils than in a second 
school. In both there are 277 pupils. How many are there 
in each? 

8. A farm yielded twice as many bushels of oats as 
wheat and four times as many bushels of corn as oats. 
The total yield was 1683 bu. What was the yield of each 
crop? 

9. A lady paid twice as much for a hat and half as much 
for a pair of gloves as she paid for a pair of shoes. For 
all she paid $21. How much did she pay for each? 

10. Frank caught three fish whose total weight was 96 
oz. The weight of the second was twice that of the first. 
The weight of the third was three times that of the first. 
Find the weight of each. 


Solving Triangle Problems with the Equation 
Problems similar to these you have solved hitherto by 
constructing a triangle and by reading the angles from 
your figure. You should now translate each of these 
problems into an equation and read the answer from the 
equation. 


SOLVING TRIANGLE PROBLEMS WITH THE EQUATION 267 


1. Two angles of a triangle are 40° and 50°. What 
is the third angle? 

x°+40°+50° =180°. Find x. Name the triangle. 

2. Two angles of a triangle are equal. The third is 
100°. What is the size of the equal angles? What kind 
of triangle is this? 

3. Two angles of a triangle are equal, and their sum 
is equal to the third angle. Find the angles. What kind 
of triangle is this? : 

4. In a given triangle the largest angle is 3 times the 
smallest and the middle one is twice the smallest. Find 


the angles. Name the triangle. 
Hint.—Call the smallest angle x°. 
5. One acute angle of a right triangle is twice the other. 


How many degrees are there in each? 

Hint.—You have here the sum of two addends, because you are dealing 
with only two angles. 

6. Two angles of a triangle are in the ratio of 1 to 3, 
and the third angle is equal to their sum. Find the angles. 


Name the triangle. 
Hint.—Call the smallest angle 2°. 


7. The largest angle of a triangle is 5 times the smallest. 
The middle angle is the difference between the largest 
and smallest. Find the angles. 

8. Angle A in a given triangle is + of angle C and B 


is 3 times A. Find the angles. Name the triangle. 
Hint.—Call the unknown number C. 


9. In the triangle ABC the exterior angle at C is 90°. 
Angle A is 3 of angle B. Find the angles. Name the 


triangle. 
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Formulas Used in Computing Lines and Surfaces 
1. Rectangles. 
(1) A=bxa, also written ba, where | io aaa 
A =area, b=base, a =altitude. In the rect- 
angle, base and altitude are length and width. See figure. 
(2) Write the formula which tells how to find the area 
of a square. 
(3) Write the formula for the perimeter of a rectangle. 
2. Rhomboids. 5 a 
A =bxa, also written ba. 
How would you find the base of a 
rhomboid, knowing its area and altitude? 
3. Rhombuses. 
(1) A=6 Xq@ or ba. 


d’ 
(2) BES where d 


and d’ are the diagonals 


aanee _AMNU His UTE i 


(1) A=(b+b" xe where — 
b and 0’ are the bases. 


b+0’ 
Qrte 


Xa. 
5. Triangles. z 
b 
IRA xX<a: = 
(1) BE ee 


a 
2) A=bx-. 
(2) SS 
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(3) Write the formula for the perimeter of an equi- 
lateral triangle. 


Norts.—The figures show how the formulas for area are derived from the 
equivalent rectangle. 


6. Trapeziums. 


Aad axle where d =a diagonal, 


a and a’ are the altitudes drawn to 
this diagonal. 

7. Circles. 
C, D, and FR represent. circumference, diameter, and 


radius. D? 
(1) C=r7xXD=2rR. (4) oes 


C 4 
(2) A= =x ik. C2 
5 (5) A=——- 
(83) A =7R’, Aa 
8. Sectors. 
R R 
Qe = xR. 
langle 
Arc M2 Are =7R? coi. 
(2) A=rh*x 360 
9) Aaah? degrees in arc 
56 
9. Cones. 


(6: 
(1) Convex surface =s. h. (slant height) x —- 
(2) Entire surface =s.h. X 3 (convex sur- 


face) +R? (area of base). 
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10. Prisms. 
(1) Lateral surface =P Xa. 
(2) Entire surface=PXa+area of 2 
bases. P =perimeter of base. 
11. Cylinders. 
(1) Convex surface =C xa. 
(2) Entire surface=C xa (convex surface) = 
+2 XR? (area of bases). 
12. Spheres. 
S =7D? =4rR?, i 


(| l 
(1) 4rR? means that the surface of a sphere 


is 4 times that of a circle whose radius is the radius 
of the sphere. 
(2) What is the meaning of D2? 


13. Right Triangles. 
h, b, a, are hypotenuse, base and altitude. Tell the 
meaning of these formulas. 


(1) h=Vb? +a’. 
(3) a =VJSh? —b*, 


(4) Write the formula which shows how to find the al- 
titude of an equilateral triangle when one side is given. 

(5) Write the formula which shows how to find the 
diagonal of a square if one side is known. 

14. Rectangular Pyramids. 

(1) P=2 (+w). — ear 

(2) Lat. surface =2(1+w) ee 

(3) Area of base=lXw. 
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Formulas Used in Computing Volumes 
1. Rectangular prisms. 
V=hxIlxXw, where h, 1, and w_ represent 
| height, length, and width. 
(1) What does the formula become when 1 
Hl and w are equal? 
(2) Write the formula for the cube. 
2. Cylinders. 
V =B xa, where B represents the area of the base, and 
a the altitude. ; 
(1) Write the formula when the diameter of the base 
and the altitude are given. 
(2) Write the formula when the radius of the 
base and the altitude are given. 
(3) How would you find the altitude of a 
cylinder, knowing the volume and the radius? 


it 


8. Cones. 
Ve Bxa : 
3 


(1) What is the difference between 
this formula and that of the cylinder? 
(2) Construct out of heavy paper a 
cylinder and a cone with equal altitudes 
and diameters. * Observe by actual meas- 
urement with the use of sand or sawdust that you can fill 
the cone three times with the contents of the cylinder. 
4. Spheres. This formula says that the volume of a 
vice xD, sphere is a little more than } of the cube 
6 of the diameter. 
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Substituting Numbers for Letters in Formulas 
Finding the Value of Letters in Formulas 


1. In the formula PO =2 (a+b) 
(1) Find P whena =12 and b=16. 
(2) Find a when P =48 and 6 =8. 
(3) Find 6 when P =60 and a =20. 
2. In the formula 4D =a xb 
(1) Find A when a=123 and b=8. 
(2) Find b when A =240 and a=15. 


Bela A A=5xb 


(1) Find A when a =4$ and b =12. 
(2) Find a when A =96 and b = 16. 


b+0’ 


4, In A Trapezoid — xa 


(1) Find A when 6} =24, b’=18, and a=12. 

(2) Find a when 6=15, b’=14, and A =128 

(8) Find b when A =36, a= 6, and b’ =4. 

(4) Find b’ when A =96, a= 8, and b =14. 
d xd’ 


5. In A Rhombus = Soe 


Hint.—Numerically oe =o xd =d xs: 
(1) Find A when d=16 and d’ =12. 
(2) Find d when -A =72 and d’ = 16. 
(8) Find d’ when'A =72 and d =18. 


How do the figures in (8) and (2) differ from each other? 
How are they alike? 
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6. In h? =a? +b? 
(1) Find h when a =12 and 6=5. 
(2) Find a when h=10 and b =6. 
(3) Find 6 when h =26 and a =24. 
7. Inh=Va?+b? 
(1) Find h when a= 9 and 6 =40. 
(2) Find a when h =25 and b =24. 
(3) Find b when h=61 and a=11. 
8. Ins. h. con =Va?-+R? 
(1) Find s. h. when a=16, R =12. 
(2) Find a when s. h. =39, R =15. 
(3) Find R when s. h.=17, a=15. 


R? 
9. In V cone = Pee 
3 
Hint.—Numerically “— =T7R? xs 7 Xa= “XR 
(1) Find V when R =8 and a=15. 
2200 


(2) Find a when V = eae and R =5. 


(3) Find R when V =967 and a=8. 
10. If you double each of the sides of a square, what 
happens to the perimeter? What happens to the area? 


Solving Mensuration Problems with Formulas 


All terms in a mensuration formula are abstract. There- 
fore, in solving problems with such formulas all parts of 
the solution which involve a formula should be kept ab- 
stract as shown in the next solutions. 
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1. Find the area of a circle whose radius is 8 ft. 
FormuLA.—A =7R?. 


22, 
SoLuTIon.—A ao x8 x8 x1 sq. ft. 


The area =2014 sq. ft. 

2. A lawn in the shape of a rhomboid is 50 feet long and 
36 feet wide. How much will be the cost to sod it at 25¢ 
a square yard? 


The formula employed in the solution is A=bXa. 
50X36 


SoLution.—Cost or $7 =$.25 X im 
$x = $50. 

3. There are 40 acres in a rectangular field which is 40 
rods wide. How long is it? 

4. Wind the area of a triangle whose base is 24 feet and 
whose altitude is 16 feet. 

5. A triangle whose base is 25 feet contains 200 square 
feet. Find the altitude. 

6. The lower base of a trapezoid is 20 feet; the upper is 
16 feet; the altitude is 8 feet. Find the area. 

7. A kite is in the form of a trapezium whose diagonals 
intersect each other at right angles as 
shown in the figure. Find the area and 
the perimeter. 

8. If the diameter of the moon is 2000 
miles, what is the area of the portion visible to us at full 
moon? 

9. Find the area of the earth, calling it a sphere whose 
diameter is 8000 miles. (Call x 3.1416.) 
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On a sheet write the numbers in order from 1 to 24. 
Read carefully each of the next equations. Place a check 
on your sheet after those numbers which enumerate correct 
equations. Change those equations which you think are 
false to true ones. Write only the corrected equation 
after its proper number. For example, after No. 12 on 
your paper you should write C=7D because No. 12 is a 
false equation as it stands in this exercise, but after No. 1 
on your paper you should place a check because it is a 
true equation. 


1. Dividend + quotient = divisor. 


2. Divisor x quotient = dividend. 

3. Multiplier x product =multiplicand. 

4, Minuend +subtrahend =remainder. 

5. Divisor X quotient +remainder = dividend. 

6. Commission+amount of sale=rate of commission. 

7. Cost + profit =rate of profit. 

8. A O=the square of one-half of the diagonal. 

o8.p.—c=l. 10. l=c-—s.p. 

feet) xh xT. 12;°C © =air. 

eAIO=CXK. 14, A O=s’. 

15) A A=oX. 16. CO=D-~+rT. 

17. V gop, =37D?. 18. AD =axb. 

19. S ., =4a’. 20. V ,, =a’. 

21. PO=4a’. 22. V oy,=7R Xa. 

23. Conver Surface cone = 24. Convex surface oy, = 
s.h.xT7kR Bite AT 


2 
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A Matching Test With Mensuration Formulas 


Rearrange the formulas so that they will correspond 
with the names and figures found in the first and second 
columns. If you can not find a figure or formula for any 
name in the first column, supply it. 


Name Figure Formula 


tala] |All eae eee 
| P =2a+2b =2(a +). 
b 


P =perimeter. 


2. Square x A =bxXa or ba. 


x 
3. Rhomboid ’ 
err ee 
a eee —— 
4. Rhombus Sdy</ fe, /° =7D =27rR. 
ZS C 


5. Trapezium aie A re 
‘s A=) Xa: ~ 


6. Trapezoid a! =— XR. 


central angle 


A =k? x —_—_—__——_; 
7. Triangle 360° 


4 eee sc degrees in are 
360° 
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Name Figure Formula 
4 a 
A =(6+0’) X=. 
8. Circle be 2 
+ , 
A= ; 
| 9 xa 
Q b 
9. Sector A Se AS 
a 
9 b 


10. Prism 


11. Cylinder 


V =Volume. 


P=2(1+w). 
Lateral surface =2(/+w) 


xa. 
13. Sphere iim Entire surface =2(/+w) 


12. Cone 


Xa+2lw. 
V =lXw Xa=lwa. 
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Read the problem carefully; then write the statement 
or tell the answer with the help of the formulas which 
you studied in this chapter. 

1. How many bushels of wheat in a rectangular bin 12 
ft. long, 8 ft. wide, and 7 ft. high if 1 cu. ft. =.8 bushel? 

2. A boy built a coal bin 15 ft. long, 10 ft. wide, and 
6 ft. high. How many tons of soft coal will it hold if it 
can be filled to within 4 foot of the top? 

3. John saw a cylindrical silo whose height, he thought, 
was 36 ft. and whose diameter was 15 ft. Find the volume 
based on his estimates. 

4. How much air space in a conical tent whose diameter 
is 18 ft. and whose height is 12 ft.? 

5. This battery jar is 6 inches in diameter 
and 8 inches high. Dick thought it would 
hold a gallon. Was he too high or too low? 
How much? 

6. The dimensions of these three 
bodies are equal. Their volumes 
are as 1:2:3. What does this mean? 

7. Jennie said, “‘I can place the sphere into the cylinder 
and then add one cone full of water.’”’ Was she right? 

8. How many strokes must be made by a pump, having 
a cylinder 16 in. long and 4 in. in diameter, to throw a 
barrel of water (313 gal.) if each stroke empties the full 
volume of the cylinder? 

9. The rate of flow out of a two-inch artesian well is one 
foot per second. What is the flow in gallons in 24 hours 
if 7> gal.=1- cu, {6,7 
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10. Find the convex surface of a cone whose altitude is 
10 ft. and the diameter of whose base is 12 ft. 

11. Find the area of a sector whose radius is 10 inches 
and whose arc is 10 inches. 

12. The accompanying 
figure represents a garden 
in the form of a rectangle, 
40 ft. long and 30 ft. wide, 
with a walk extending across 
it. The two gates, located 
at FC and AE respectively, 
are 6 ft. wide. 

(1) Find the length CEH; also the perimeter of the 
walk. 

(2) What is the area of the walk? 

(3) What % of the entire figure is the area of the 
walk? 

13. One side of an equilateral triangle is 12 ft. Find the 
altitude. Find the area. 

14. The base of an isosceles triangle is 18, one of the 
equal sides is 15. Find the altitude and the area. 

15. A contractor wished to know 
if the foundation of a building was 
square. He took a point 6 ft. from 
the corner on one wall and a point 
8 ft. from the same corner on the 
other wall. What must have been 
the distance between these points if 
the foundation was square? 


D 


A B 
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16. If a cubic foot of ice weighs 573 lb., how many tons 
of two-foot ice are there on a circular pond whose diameter 
is 400 ft.? 

17. The inside diameter of a line of fire hose is 4 in. 
How many gallons of water will flow through this line in 
an hour if the water moves at the rate of 30 ft. a minute? 

18. A gallon of paint sometimes covers 250 sq. ft. At 
this rate what will the paint, necessary to put two coats 
on the convex surface of a cylindrical silo 28 ft. high and 
14 ft. in diameter, cost at $2 per gallon? 

19. If the diameter of a conical tent is 18 ft. and the 
slant height is 15 ft., find the distance from the center of 
the base to the apex. 

20. The letter X on this page consists 
of two rhomboids with the following 
dimensions: length, long side, 13 in.; 
short side, 3 in.; altitude, $ in. The 
letter is cut from a rectangle 1} in. X1 in. 

A boy, using this letter as a working 
model, made another one whose dimensions were 4 times 
as large for a Christmas design. 

a. What were the dimensions of his letter? 

b. If he made his letter in one piece, what were the 
minimum dimensions of the cardboard on which he laid it off? 

c. What % of the cardboard was cut away? 

d. How could you make the letter with less cardboard? 

e. He covered the surface of the design with gold: cloth. 
How much did he need? He edged the design with silver 
tinsel. How many inches did he use? 


) 
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sp 


yA 


a a 


Silo Problems 


1. A farmer built a cylindrical silo 10 feet in diameter 
and 20 feet high, inside measurements. If a cubic foot of 
silage (green corn fodder) weighs 36 pounds, how many 
tons are there in the silo when it is 3? full? 

2. A silo 32 ft. high and 16 ft. in diameter is full of 
silage. If 50 cu. ft. of silage weigh a ton, and a cow eats 
30 lb. of it in a day, how long will this silage last 50 
cows? 

3. To keep silage in good condition a layer 2 inches 
deep should be used daily. A silo is 12 feet in diameter 
and is filled to such a depth that a cubic foot of silage 
weighs 35 pounds. How many cows should be kept to feed 
a layer 2 inches deep every day if each cow needs 34 pounds 
daily? Call x 4. 

4. The farmer who owns the silo in the previous problem 
wishes to keep enough cows to lower the silage in the silo 
3 inches daily. How many must he keep? 
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Compute the area of each of the figures within this 
rectangle. What % of the large rectangle is the sum of the 
areas of the figures within it? 
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1. Find the area of a field 
in the shape of a polygon 
ABCDE, if AC =610 yd.; EF 
=140 yd.; HD=220 yd.; BG 4 
=230 yd.; AF =100 yd.; AG 
=260 yd.; and AH =460 yd. 

2. The two parallel sides of 
a field are 120 rd. and 84 rd., 
and its width is 40 rd. Find the area in acres. 

3. A line NS, running north and 
south, is the boundary line between 
the farms of 8. C. Brown and C. L. 
Smith. In order that each party may 
have all of his land on one side of the 
stream, it was agreed that Brown 
should sell to Smith all the land 
Brown owned inside of the south bend 
of the river and Smith should sell to 
Brown all the land Smith owned 
inside of the north bend of the river, 
the price to be $100.00 per acre in 
each case. The surveyor set stakes 
aAp, CD, Eh G, Hylands 
100 yd. apart, and measured the dis- 
tance from each point to the river on 
a line at right angles to NS, as indi- 
cated in the diagram. It was agreed that the oblique side 
of each triangle or polygon so made should be considered a 
straight line from point to point. Which party is to make 
a cash payment in the transfer and how much? 
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A MODERN FILTERING PLANT AND SETTLING BASIN 


In some villages each residence has its own well or cistern; 
in others there is a well at the public square or elsewhere 
for all the people; in others there is a large reservoir from 
which the water is piped to each home or business place. 
The last method is the one used by villages and cities with 
modern conveniences. 

1. What is meant by modern conveniences? 

2. State several reasons why the last method is most 
desirable? 

Some cities are so situated that they must draw their 
water supply from a nearby stream or lake. This requires 
that the impurities be removed by settling or filtering, or 
by both, before the water is fit for use. 

Name several impurities that should be removed. 
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1. A certain village in Ohio has in round numbers a 
population of 500. The reservoir for the town supply is a 
cylindrical tank 36 ft. long with a 9-foot diameter. What 
is the capacity of the reservoir? Count 74 gal. to the cu. ft. 

2. The pump which supplies the tank in the first problem 
throws 2.7 gal. to the stroke and makes 23 strokes to the 
minute. How long, with steady pumping, will it require to 
fill the tank? 

3. If the pump is driven on an average of 8 hours daily, 
how many gallons of water are allowed daily to each inhab- 
itant in the village of problem one? 

4. In a city whose population is 750,000, the cost of 
purifying its water in 1918 was $7.37 per million gallons. 
How much was that per gallon? At this rate how many 
gallons were purified for one cent? . 

5. In the same city the average daily consumption for 
1917 was 104.3 million gallons. How much was that daily 
per person? How much was the total consumption for 
1917? Express your answer in millions. 

6. Using the data in 4 and 5, determine the average cost 
of purifying the water used by each person in a year. 

7. St. Louis yearly purifies 36 billion gallons of water 
by adding 5.35 grains of lime, .68 grains of iron sulphate 
(copperas), and .58 grains aluminum sulphate (alum) to 
each gallon. How many tons of each of these materials are 
used yearly? 


CHAPTER VIII 
METRIC MEASUREMENTS 


The metric system was originated in France at the time 
of The French Revolution, about 1793. It now is the 
standard system of weights and measures for all the im- 
portant civilized countries in the world except the United 
States and Great Britain including Canada. It was legal- 
ized in this country by an Act of Congress in 1866. The 
general use of metric weights and measures in this country 
has been advocated by many important organizations of 
scientific men, of manufacturers, and of importers and 
exporters. At the present time the system is used in 
scientific text books, in physical and chemical laboratories, 
and in some departments of our national government. 
Because of the general use of the metric system throughout 
the world and because of its growing importance in our 
own country, you should have a reading knowledge of 
its weights and measures. 

The fundamental unit of the metric system is the meter 
because from it, or its sub-divisions, is derived the standard 
unit for each of the other tables. The meter was arbi- 
trarily taken as the length of the one ten millionth part of 
the quadrant of the meridian running through Paris. For 
practical purposes you may call the meter 40 inches; a 
more accurate value is 39.37 inches. 


The Metric Tables 


The important metric tables with which you should 
have an acquaintance are those dealing with measures of 
286 
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length, of surface, of contents, of capacity, and of weight. 
The standard units for these measures are the meter for 
length, the square meter for surface, the cubic meter or 
cubic centimeter for contents, the liter (pronounced leter) 
for capacity, and the gram for weight. 


By remembering that the meter is practically 40 inches, 
that the liter is a cubic decimeter (64 cu. in.), and that 
-the gram is the weight of a cubic centimeter (.064 cu. in.) 
of distilled water at its maximum density (39.2° Fahr.), 
the metric measures of the above named tables may be 
easily converted into the approximate equivalents of our 
tables. 


Measures of Length 


The standard unit of measures of length is the meter 
(m.) whose length is 39.37 in. Note in the table how the 
names of the other measures are derived. 


TABLE 


10 millimeters (mm.) =1 centimeter (cm.) 


10 centimeters =1 decimeter (dm.) 

10 decimeters =1 meter (m.), 39.37 inches 
10 meters =1 dekameter (Dm.) 

10 dekameters =1 hektometer (Hm.) 

10 hektometers =1 kilometer (Km.), .62 mi. 


Practical Equivalents 


1 meter =40 in. 
1 decimeter =4 in. 
1 dekameter == 74 ab 


1 kilometer =§ mi. 
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See the figure below for the exact and approximate 
equivalents of the decimeter and the centimeter. 


ONE DECIMETER (ACTUAL SIZE) 


100 
mm, 
10 mm, 
cm 2cem. cm. 4cem 5em 6cm. cm Sem Qcm. 10cm 
in. in. Sin. 4in. 


Meaning of the Prefixes in the Meter Table 


Milli means one-thousandth. Deka means ten. 
Centi means one-hundredth. Hekto means one hundred. 
Deci means one-tenth. Kilo means one thousand. 


These prefixes and their meanings should be learned 
because they are used w:th liter and with gram in the tables 
of capacity and of weight. 

Our words mill, cent, and dime are modifications of the 
above prefixes and mean a thousandth of a dollar, a hun- 
dredth of a dollar, and a tenth of a dollar. 


Measures of Capacity 
{Liguid Quary) d Quat 

The liter is the standard unit of this 
table. It is the volume of a cube whose 
edge is one decimeter. 


TABLE 
10 milliliters (ml.) =1 centiliter (cl.) 
10 centiliters =1 deciliter (dl.) 
10 deciliters =1 liter (1.) 
Comparison of the liter 10 liters =1 dekaliter (Dl.) 
and liquid quart, re- 10 dekaliters =1 hektoliter (H1.) 
duced to one fifth 


of actual size, 10 hektoliters =1 kiloliter (K1.) 
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Practical Equivalents 


1 liter =64 cu. in. 1 hektoliter =2.8 bu. 
1 liter =1.1 liquid qt. 1 dekaliter = 14 pk. 
1 liter= .9 dry qt. 1 centiliter =.88 gi. 


The above table combines the English liquid and dry 
measure tables. Therefore, the hektoliter is used to measure 
grains, vegetables, fruits in large quantities; the liter is 
“used to measure small fruits and liquids in small quantities. 
The milliliter is used to measure liquid medicines in very 
small quantities. 


Measures of Weight 


The gram is the standard unit of this table. It is the 
weight of a cube of distilled water at 39.2° Fahr. whose 
edge is one centimeter. The gram weighs 15.3 grains. 
It is used in weighing small quantities. 

The kilogram, also called kilo, is the weight used in 
ordinary business. It is the practical equivalent of 2.2 lb. 

The metric ton (2204.6 lb.) is used in weighing heavy 
articles. It is the weight of a cube of water whose edge 
is one meter. 


TABLE 


10 milligrams (mg.) =1 centigram (cg.) 


10 centigrams =1 decigram (dg.) 

10 decigrams =1 gram (g.) 15.3 grains 
10 grams * =1 dekagram (Dg.) 

10 dekagrams =1 hektogram (Hg.) 

10 hektograms =1 kilogram (Kg.) 


1000 kilograms =1 metric ton (M.T.) 
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Practical Equivalents 
1 gram =15 grains or .035 avoirdupois oz. 
1kilogram =2.2 lb. 
1 metric ton =1.1 tons 


A 
TWO POUNDS none 


Comparison of two-pound and one-kilogram brass weights, reduced one-half 


Measures of Surface 

The square meter, called centar, may be regarded as 
the standard unit in this table. The square meter is used 
to measure such surfaces as would be measured by the 
square yard in our system. 

The square dekameter, called ar, is used to measure 
land such as farms and fields. Larger areas are expressed 
in square hektometers, called hektars, or in square kilo- 
meters. 


TABLE 
100 square millimeters (sq. mm.) =1 square centimeter (sq. cm.) 
100 square centimeters =1 square decimeter (sq. dm.) 
100 square decimeters =1 square meter (sq. m.) 
100 square meters (centars) =1 square dekameter (sq. Dm.) 
100 square dekameters (ars) =1 square hektometer (sq. Hm.) 
100 square hektometers =1 square kilometer (sq. Kim.) 
Practical Equivalents 
1 square meter (sq. m.), or centar *=1.2 sq. yd. 
1 square dekameter (sq. Dm.), or ar =almost 4 sq. rd. 


1 square hektometer (sq. Hm.), or hektar =2.5 acres. 
1 square kilometer (sq. Km.) =.4 sq. mi. 
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The cubic centimeter is used in measuring small volumes. 
The cubic meter is used where in our system ordinarily 
the cubic yard, or the cord, would be used. 


TABLE 
1000 cubic millimeters (cu. mm.) =1 cubic centimeter (cu. cm.) 
1000 cubic centimeters =1 cubic decimeter (cu. dm.) 
1000 cubic decimeters =1 cubic meter (cu. m.)* 


*The cubic meter when used in measuring wood is called a stere. 


Practical Equivalents 


1 cubic decimeter = 64 cu. in. 
1 cubic meter =1.3 eu. yd. 


ee ee m we nw ~~ - 


LEFT ETE EES EEE 
SEE, ORES LEI ESE LEER LEIS BOTTI TOOT 


1 CUBIC 


| CENTIMETERS z DECIMETER 


tL | LITER 


UNIT OF CAPACITY 


1 KILOGRAM 
OF WATER 


The figure shows the relation of the centimeter to the 
decimeter, of the square centimeter to the square decimeter, 
of the cubic centimeter to the cubic decimeter, of the cubic 
centimeter to a gram of water, and of the cubic decimeter 
to the liter and to a kilogram of water. 

By means of this figure, volume in cubic units is easily 
converted into measures of capacity and, with the help of 
a table of densities (specific gravity), to measures of weight. 
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Changing Metric Measures to Larger or Smaller Units 


Read the missing numbers by shifting the decimal point 
and supplying zero when necessary. 


1. 804mm, =... omy = 2 din. = a, 
2.300 == di =. Cia = a 
3753 m. 2 dmse_ din a ae 
4-3: dm.8 emis=— = d= = eer ee, 
5. Sed i= = nt = 
6. 500g. = = De. = ae Ke: 
1. 25 Ga dG: = cg, = img: 
8: 285°H i= 2 aK) 2 2D eae 
On 409 nly = = cle ede 

10.6 m:..=about—__-in. =about=— it. 

11. 10 ¢g.=about..._-2r, = about]. oz: 

12. 20 1. =about____liquid qt. =about____dry qt. 


Using Metric Units in Reading about The Great War 


The following expressions are from letters and conversa- 
tions by our soldiers who fought in France in The Great 
War. ‘To understand what they said you need to know 
the meaning of the metric unit of measure in terms of our 
measure. 

1. “At Ypres our front line trenches were not more 
than 25 meters from those of the enemy.” How many 
feet was that? 

2. “In the Champagne our front line was 100 meters 
from that of the enemy.’”’ How many feet? 
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3. “From Nancy to Metz is but 35 kilometers; to Stras- 
burg only 170 kilometers.”” How many miles is each city 
from Nancy? 

4. “In the trenches about Ypres a pump was installed 
at every 100 meters distance.”” How many feet were the 
pumps apart? 

5. “German shells scarcely ever reached more than 22 
kilometers to the rear of our firing line.’ How many 
~ miles was that? 

6. ‘“‘Small parts of the walls of Ypres were left standing 
to the height of 3 meters.”” How high is that in yards? 

7. “Our front line trench at 25 meters was within talk- 
ing distance of Fritz and his Mauser rifle.’ How many 
feet away was the German front line trench? 

8. “I saw an interesting air duel one day directly over- 
head at an altitude of 1500 meters, I would judge.” How 
many yards was that? 

9. “The communicating trench was usually dug 90 
centimeters wide and 1 meter 50 centimeters deep. The 
evacuation trench (passage way for wounded soldiers) 
was 1 meter 20 centimeters wide.’””’ What are the dimen- 
sions of these trenches in feet and inches? 

10. ““You-Yous are rifle grenades with a copper stem 
about 25 centimeters long.’”’ How many inches is that? 

11. “The French 75’s (75 millimeter guns) were the 
most accurate of any artillery on the front. The 88’s of 
the Austrians were probably the next most accurate.” 
What are 75 and 88 millimeter guns? 
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Practical Problems with Metric Measures 


1. Make a meter stick for your class room. Lay off 
on it decimeters and centimeters. 


Hinr.—40 inches is an equivalent close enough for ordinary purposes. 


2. Try to make a step one meter long. Measure the 
step made. Compute your % of accuracy. 

3. Estimate, then measure, the length and width of the 
top of your desk, both in inches and in centimeters. 

Hinr.—You should be provided with a ruler showing both English and 
metric units. If the school does not furnish such rulers, make one out of 
heavy white paper, using the figure on a previous page as a guide. 

4, Find the difference in centimeters between the meter 
stick and the yard stick. 

5. Find the difference in millimeters between the foot 
rule and one fourth of the meter stick. 

6. Find the perimeter of a French schoolroom 9.2 m. 
long and 7.2 m. wide. Compare this with the perimeter 
of your schoolroom. 

7. Draw the yard and the meter to scale representing 
8 in. with one inch. 

8. A little French boy to reach school had to walk 60 
meters due east, then 50 meters due north, and then 60 
meters due west. Draw his path to scale. How far and 
in what direction was his stopping point from his starting 
point? 

9. A certain French soldier was 1.6 m. tall. His cousin, 
an American soldier, was 5 ft. 10 in. Show the height of 
these soldiers by a convenient scale. 
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TRADE AND TRANSPORTATION 


The farmer cannot consume all the wheat and meat 
he can produce, neither can he produce profitably all the 
- clothing he needs. The coal miner needs only a small 
portion of the coal he digs. He does not grow any of the 
wheat which he needs for bread. 

Among civilized people it is a common thing for men 
to produce more of one commodity than they, can consume 
and to need many things which they cannot produce. 
Meeting these needs of people and disposing of the surplus 
of the producer give rise to trade and transportation. 

The business man buys the surplus and often sends 
it to another man whose business it is to get this surplus 
into the hands of those who need it. 

1. Do you know any producers in your community 
who sell directly to consumers? 

2. Do you know any business men who buy from pro- 
ducers and sell to consumers? 

3. Do you know any business men who buy from other 
business men and sell to consumers? 

4. Why must the consumer pay more to the business 
man than to the producer? 

5. Write and solve a problem about a business man 


and a consumer in your community. 
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How Business Is Done 

Before computing his profit the merchant adds to the 
cost of the goods the expense of doing business. This 
expense varies from 10% to 334% of the cost. Such 
items of expense as rent, tax, clerk hire, advertising, etc., 
are called overhead charge, or overhead. 

Profit is the difference between what is actually received 
for an article and its total cost, also called gross cost. 
Total cost=cost+transportation (freight, drayage, etc.) 
+overhead. The last two addends are called the expense 
of doing business, or expense. 

Business men often compute their rate of profit on the 


selling price. _ 
Problems about Business 


1. A merchant bought goods for $1800 and sold them 
for $2500. Find his profit if the expense of doing business 
was 25% of the cost. What was his rate of profit on the 
selling price? 

2. A merchant bought men’s shirts at $15 per dozen. 
His selling expense including overhead was 333% of the 
cost. He marked the shirts to sell at $2.50 each, but due 
to a slow season he actually received only an average 
price of $2.25. Find his rate of profit on the selling price. 

3. A manufacturer sells his product at $10 per bbl. 
The cost of materials and of manufacturing amounts to 
$8 per bbl. The overhead is 124% of the selling price. 
Find the rate of profit on the total cost.* 


* Rate of profit may be computed on the net cost, on the total cost, or 
on the selling price- Among business men there is no uniform practice 
on this point. 
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4. Construct and solve a problem about a grocery 
business in your community, using cost, overhead, selling 
price, and profit. | 

5. A dealer bought 30 bu. of apples at $1.25 per bu. 
and sold them at 40¢ a peck. At the same time he pur- 
chased 100 lb. of English walnuts at 15¢ a lb., which he 
retailed at 24¢ a lb. Which purchase was the more profit- 
able in money and how much? Which yielded the greater 
rate of profit on the selling price? 

6. A grocer buys peaches at $2.00 per dozen cans and 
sells them at 25¢ per can. It costs him 2¢ a can to sell 
them. Find the gross cost. What is his rate of profit 
on the selling price? 

7. An Oklahoma grower of cantaloupes received $1.20 
per crate. The crating cost 10¢ per crate; the express from 
Oklahoma to Denver, Colo., was 35¢ per crate. The con- 
sumer at Boulder (near Denver) paid $3.50 per crate for his 
cantaloupes. Who got the difference between $3.50 and 
the other items named above? How much is this difference? 
What % is it of what the farmer received? 

8. An Ohio farmer in 1918 had 100 hens which laid dur- 
ing the year 809 dozen of eggs. These eggs were sold at an 
average of 43¢ per doz. He sold during the year poultry 
for which he received $38.70. What was the gross income 
per hen? How would you find the net income? 

9. A broker bought for his firm goods for which he paid 
$1200. He received 3% brokerage. Freight and other 
delivery charges amounted to $20. Advertising cost $10. 
Find the selling price to gain 30% on the entire cost. 
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How Transportation Arises 

Much trade and transportation arise also in the process 
of converting raw materials into the finished products and 
in getting these products into the consumer’s hands. Cotton 
grown in the field is taken to the gin (what is done to it 
here?), then to the compress (what happens here?), then it 
is sent to the cotton mill (why?), then some of it goes to 
the shirt factory, and finally some of these shirts may be 
found in the home of the man who grew the cotton. 

To get commodities from a region which can very abun- 
dantly produce them, to a region whose people want to 
buy them, because they can do other work with greater 
profit, requires some system of transportation, such as, 
good roads, railroads, or steamship lines. 


Good Roads 
Good roads may be built of dirt, gravel, macadam 
(crushed rock), brick, or concrete. Some good roads are 


ROmEOR 
Fig. LV Waterbound Macadam 
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better than others. The load a given team, or tractor, can 
pull depends upon the grade, hardness, and surface of the 
road. 

If each load in the previous figure has the same weight, 
compare the hauling advantage of II over I; of III over 
II; of IV over III; of IV over II. 

An’example of a good road is the Lincoln Highway from 
New York to San Francisco. Portions of this road were 
paved with brick, other parts were built of concrete. The 
entire length of this road is more than 3000 miles. 
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1. An Ohio farmer living on the Lincoln Highway can 
now haul 60 bu. of wheat on a load to market. Before this 
road was built he could haul only 40 bu. By working a 
little earlier and a little later, he can now haul three loads 
in a day instead of two. In 1919, his wheat crop was 600 
bu. How much was the Lincoln Highway worth to him in 
marketing his wheat crop if he counted the labor of himself 
and team at $5 per day? 

2. State other ways in which the Lincoln Highway 
benefits farmers living near it. 

3. Who pays for building good roads? 


300 TRADE AND TRANSPORTATION 


Using Concrete 

1. Concrete is a mixture of cement and sand; or of cement, 
sand, and gravel or crushed stone. 

2. It is used in the construction of walks, roads, founda- 
tions, floors, walls, curbs, fence posts, trolley posts, water 
troughs, etc. How else have you seen concrete used? 

3. Cement is bought by the sack, or by the barrel. A 
sack contains 1 cu. ft., and a barrel contains 4 cu. ft. 

4. Sand, gravel, and crushed stone are bought by the 
cubic yard in many places. In large cities sand and gravel 
are commonly sold by the ton; crushed stone by the hundred 
cubic feet. A cubic yard of sand or gravel weighs ap- 
proximately 2700 lb. 

5. Since concrete has various uses, the materials which 
go into it are mixed in different ratios. A rather common 
mixture for outside work is 1:2:3 (read one two three). 
This means that for every 
cubic yard of concrete to 
Sree earn ed ot aie ee 

of cement (say 1.75 bbl.), 


Concrete Table 


St S 1 
Cement} Sand on . Cement Sand pe 2 Manes ioe much sand, and 
Ne Gravel 3 times as much gravel or 


stone are required. For 
foundations a 1:3:6 mix- 


yd.| cu. yd. | cu. yd. 
a 

9 

i ? ture may be used. What 

2 


? é 
2 does this mean? 


, 6. A cubic yard of 
Space requires about 1.45 cu. yd. of material. In actual 
practice an additional 10% is allowed. 
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1. Find the value of all the question marks in the table. 

2. Using the values found in the table, determine the 
amount of each material required for 12 cu. yd. of concrete 
of a 1:2:3 mixture.* 

3. How much of each material will be required for a top 
coat containing 8 cu. yd. of concrete of a 1:1 mixture? 

4. How many cubic yards of materials will be required 
for a concrete base 6 inches thick in a. basement 36 ft. x 
25 {t.? 

Hint.—Use a 1:2:3 mixture. 


5. A walk 60 ft. long and 3 ft. wide is to be built with a 
concrete base (bottom) 5 inches thick of a 1:2:3 mixture, 
and a top coat 2 in. thick of a 1:1 mixture. How much of 
each kind of material is required if 10% is allowed for 
waste? Find the cost of the materials needed for this walk, . 
using current prices. 

6. If cement costs 75¢ a sack, sand $2.50 a cu. yd., and 
crushed stone $2.16 a cu. yd., find the cost of the materials 
in a 1:2:3 mixture sufficient to make 200 cu. yd. of con- 
crete. 

7. The foundation wall for a building 120 ft. long and 80 
ft. wide, outside measurements, is to be 3 ft. wide and 9 
ft. high. The concrete is to be a 1:3:6 mixture. Find the 
cost of the materials if the cement is worth 75¢ a sack, and 
if the sand and gravel are each worth $2.70 a load (1 cu. yd.), 
(1919 St. Louis price). Add 10% to each kind of material 
for waste. 


* Note.—Any part of a sack or bbl. of cement, or of a cu. yd. of sand 
or stone, should be considered a full sack, bbl., or cu. yd. 
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Railroads 


In 1919 there were in this country 264,000 miles of rail- 
road, representing an investment of over $19,000,000,000. 
Even this large mileage was not enough to meet actual 
needs. 

1. What was the average investment per mile? 

2. It is 3190 miles from New York to San Francisco. 
How many tracks between these cities would our railroad 
mileage make? 

3. The total length of the railroads of the world in 1919 
was 730,900 mi. The United States had 264,000 mi. 
What % of the world’s railway mileage was that of the 
United States? 


Methods of Shipping Goods 


Merchandise may be shipped by freight, by express, or 
by parcel post. 

1. When is shipment by parcel post preferable? Do you 
know the maximum weight which can be shipped by parcel 
post? If not, see page 308. 

2. Would you ship watermelons from Texas to Chicago 
by freight or by express? Why? 

3. Would you ship coal from the Illinois mines to Chicago 
by freight or by express? Why? 

4. The freight charge on a car of tomatoes containing 500 
crates, shipped from Miami, Fla., to Chicago, was $237.56. 
The cost of refrigeration was $80 and the drayage charge 
was 3¢ per crate. Find the total transportation cost per 
crate 
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5. Find the freight charge at 45¢ per 100 lb. on a car 
load of books weighing 39,200 lb., shipped from Chicago, 
Ill., to Louisville, Ky. 

6. What was the freight rate per 100 lb. when $14.04 
was paid on a shipment weighing 520 lb.? 

7. The freight rate, first class, from Chicago, IIl., to 
Oklahoma City, Okla., was $1.874. Find the freight on a 
_ shipment of 3520 lb. 

8. What is the total freight on four shipments of books 
whose weights and rate per 100 lb. are as follows: 220 lb. 
@ $3.314, 200 lb. @ $2.67, 340 lb. @ 72¢, 1060 lb. @ 
$1.193? 

9. In 1919 a rate of $35 per ton of 2240 lb. was made for 
shipping wheat from Buenos Aires to New York City. 
How much was that per bushel? 

10. In 1919 the Argentine Government fixed the minimum 
price for export wheat at $1.55 per bushel. At this rate, 
what did a bushel of Argentine wheat cost in New York if 
there was no import duty? 

11. Can the farmers of our country compete with Argen- 
tine wheat growers without an import duty, as long as 
Argentine maintains an export price of $1.55 per bushel, 
and the shipping charge is $35 per ton of 2240 lb.? 

12. The freight rate on wheat from Buenos Aires to 
Liverpool, in 1919, was 34¢ per bushel. The British Gov- 
ernment in the same year fixed the sale price of imported 
wheat at $2.40 per bushel. Which was more profitable 
to the Argentine exporter, to have sold his wheat in New 
York at $2.48, or in Liverpool at $2.40? How much? 
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13. Does the American wheat grower profit by the con- 
ditions described in problems 10, 11, and 12? Why? 

14. A Chicago firm had a shipment of books weighing 
22400 lb. for Louisville, Ky. The minimum car load is 
24000 lb. The car load rate per 100 lb. was 45¢; the rate 
per 100 lb. in less than car load lots was 663$¢. Which is 
better for the firm, to pay for a full car load, or to ship 
at the L. C. L. (less than car load) rate? How much better? 

15. A Texas planter in 1919 grew 40 bales of cotton (500 
Ib. to a bale) for which he received 343¢ a lb. at Houston. 
The selling and handling charge at Houston was $1.00 per 
bale. The freight rate from his shipping point was 20¢ 
per 100 lb. How much did he get for his cotton crop after 
paying the freight and charges at Houston? 


Advantages of Water Transportation 


1. In a recent year 100,000,000 bu. of wheat were carried 
by steamer from Duluth, Minn., to Buffalo, N. Y., at a 
cost of 2¢ per bu. The freight by rail between these points 
was 5¢ per bu. What was the saving in freight on these 
shipments? 

2. It costs $2.50 per thousand feet to move lumber from 
northern Michigan and Wisconsin to Buffalo by boat. To 
ship the same distance by train costs $5 per thousand feet. 
If 1,500,000,000 board feet are shipped each year between 
the points named, what is the saving in freight? 

3. In a recent year 100,000,000 tons of freight were 
carried over the Great Lakes. How many car loads would 
this make if 20 tons were allowed to each car? 
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4. The largest inland canal locks in the world are between 
Lake Superior and St. Mary’s River below the rapids. 
One of these is called the Poe Lock. It is 800 ft. long, 100 
ft. wide, and 22 ft. deep. How many boats are handled 
by this lock during the season of navigation (8 months) 
if it averages one boat every 14 minutes day and night 
for the season. (Omit December, January, February, 
March.) 

5. On a map of the United States and Canada, using 
Buffalo as a center, and a radius representing 500 miles, 
draw a circle. This circle contains 60% of the population 
of the United States and Canada. Name at least 12 great 
commercial centers within this circle. Show how the Great 
Lakes have been an important factor in building these 
great cities. . 

6. Will the shipping on the Great Lakes in the near future 
become greater, or less, than it is at present? Why? 
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7. When the L. C. L. rate on a certain commodity from 
New York to Chicago was $.63 by rail and water, or $.788 
by all rail, the rate from Chicago by rail to Portland, 
Oregon, was $2.00. The same commodity could have been 
shipped from New York to Portland by an all water route 
at $1.25 per 100 lb. What was the comparative cost of 
shipping by the three routes? 


Schedule of Express Rates from Chicago by Scale Numbers 
(First Class in Effect Jan., 1920) 


Scale Numbers 
Pounds 13 16 18 23 28 43 124 179 


Uf $0.29 $0.29 $0.29 $0.29 $0.30 $0.30 $0.34 $0.37 
2 20 « 30. 30 “31 dL (335) (420 
5 32 (30 of (35 30 ~ 41> “O30 eers 
10 37) 060688 COCK (tiCiAASCC«C«#ECéd:QD) 
15 42 45 46 51 65 £67 1.34 1.79 
20 47 61 638 58 64 #480 1.69 2.30 
25 52 .06 59 99.66. <73. 20d" S205 se aeke 
50 vf)6=— 685. 90. 1.04 1.18 1.59.) 3.827 S23 
100 1.26 1438 154 1.81 2.09 291 7.37 10.39 


Shipping by Express 


Commodities shipped by express go more quickly, but at a 
higher rate, than those shipped by freight. Express charges 
include free delivery within certain limits. Such shipments are 
classified as first, second, or third class. The rate on a given 
commodity varies with the weight of the shipment, and with the 
distance between the shipping points. The rates charged are 
determined by the Interstate Commerce Commission. 

This commission divided the United States into 826 blocks 
made by the intersections of the meridians of longitude and 
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the parallels of latitude. To determine the rate between any 
block and any other, the agent at the shipping point first refers 
to a Directory of Express Stations, issued jointly by the princi- 
pal express companies, to find the block number of the destination 
office, and the scale of rates which applies between his block and 
the block to which he is shipping. There are 295 different scales 
in use, each designated by a number. 

The agent then refers to his Schedule of Express Rates by Scale 
Numbers and finds what rate applies to the package shipped. 

. This schedule shows rates on packages, weighing from 1 lb. to 
100 lb., for each of the 295 scale numbers. The table on page 306 
gives a few of these rates for eight of these scale numbers on first 
class matter. Packages over 100 lb. take the 100 lb. rate. 


Some cities to which the scale numbers in the previous 
table apply on packages expressed out of Chicago. 


Fort Wayne, Ind. Nashville, Tenn. Scale 28 


Milford, Ind. poe Springfield, Tenn. | 

Madison, Wis. Boston, Mass. | 

Prairie du Sac, Wis. ae Haverhill, Mass. ee 
Louisville, Ky. \ Helena, Mont. 
Carrollton, Ky. EES Boulder, Mont. See, 
Columbus, Ohio Scale 23 San Francisco, Cal. Seale 179 


Chillicothe, Ohio Fruitvale, Cal. 
1. A Chicago firm shipped the following first class pack- 
ages by prepaid express in one day: 


10 lb. to Ft. Wayne, Ind. 

2 Ib. to San Francisco, Cal. 
50 Ib. to Louisville, Ky. 

5 Ib. to Helena, Mont. 


25 lb. to Nashville, Tenn. 

15 lb. to Columbus, Ohio. 

10 lb. to Boston, Mass. 
120 lb. to Madison, Wis. 


With the help of the table find the express charge on 
each package; on all the packages. 
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2. Find the total express charges out of Chicago on these 
packages: 10 lb. to Fruitvale, Cal.; 100 lb. to Chillicothe, 
Ohio; 50 lb. to Milford, Ind. 

3. On a certain day in April, 1920, a Chicago firm sent 
packages of books by express as follows: 50 lb. to Haver- 
hill, Mass.; 20 Ib. to Boulder, Mont.; 100 lb. to Columbus, 
Ohio; 15 lb. to Prairie du Sac, Wis.; 20 lb. to Nashville, 
Tenn.; 25 lb. to Louisville, Ky.; and 1 lb. to San Francisco. 
Find the total express charges for the day. 


Shipping by Parcel Post 


The parcel post law in effect April 15, 1925, provides that 
packages weighing more than 8 oz. may be sent through the 
postoffice department at rates which vary for different distances. 
See the table below. Add 2¢ in each case as “service charge.” 

The limit of weight for the local and the first three zones is 
70 \lb.; for all other zones, the limit is 50 Ib. A fraction of a 
sane’ is counted as one pound. 


Table showing rates for all the zones on weights to 6 lb. 


50 mi. 150 mi, 300 mi. 600 mi. 1000 mi. 1400 mi. 1800 mi. 

mi, 150'mi 300 mi. 600 mi, 1000 mi. 1400 mi. 1800 mi, ore 

Wt. Local Ist 2nd 3rd 4th 5th 6th 7th 8th 
1 lb. $0.05 $0.05 $0.05 $0.06 $0.07 $0.08 $0.09 $0.11 $0.12 
2lb.) 06 06 «(06° 08: <ll6, 145) iy) ieee 
Sib. 06 3207. 07° 410) G15) 420F oa eee 
4:\b.- .07 ~08 -..08. 12s. 719 426 eae et re 
Slb., ...07",, 09> 00 ~~ <1429) aoe eet .60 
Glib. 08 10 10° 1G 27 9488 49°) aGleeeeae 


The rate of increase shown in the table holds until the largest weight for 
each zone is reached. 
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The following formulas are useful in computing the parcel 
postage. Merely add, in each case, the 2¢ ‘‘service charge.” 


Zone No. Postage Zone No. Postage 
Local we +5=not. 1 and 2. Wt.+4=no.¢. 
3. Wt.x 2+4=no.¢. 4, Wt.X4+3=no.¢. 
5. Wt.X 6+2=no.¢. 6. Wt.x8+1=no.¢. 
7. Wt.X10+1=no.¢. 8. Wt. X12=no.¢. 


1. The distance from Chicago to Pittsburgh is a little less 
- than 500 mi. What is the postage on an 8 lb. parcel? 

2. The distance from St. Louis to Chicago is 292 mi 
Find the postage on a package weighing 20 lb. 

3. From Chicago to Salt Lake City is 1489 mi. What is 
the postage on a 4 lb. parcel? 

4. Using the formulas on this page, compute the postage 
on each of these parcel post packages. 


Zone or Zone or 
Weight Distance Postage Weight Distance Postage 
60 lb. Local ? 6. 1 lb. 6 oz. 1350 mi. ? 
10 0z. 1200 mi. f 7.50 ib. 60 mi. ? 
13 1b. 2000 mi. ? 8.123 lb. __ First ? 
.401lb. Third ‘¢ 9. 4 lb. Sixth ? 
. 103 lb. Second 2, 10. 52 Ib. Fourth i 


sel ee adh ad tid 


Solve these with the help of the parcel post and express 
rates found on pages 306, 307, and 308. 

1. Which is cheaper and how much, to send a 10 lb. 
package from Chicago to Columbus, Ohio, by express or by 
parcel post? Columbus is in the 4th zone from Chicago. 

2. A Chicago firm wishes to send a 15 lb. package of 
books to Nashville, Tenn., distance about 450 mi. Which 
is cheaper, and how much, express or parcel post? 
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3. If the package described in problem 2 had weighed 
only 3 lb., which would have been the cheaper method of 
shipment? Which if it had weighed 10 lb.? 


Paying Debts at a Distance 


In the processes of trade, money or its equivalent must 
often be sent from one city to another. Instead of the 
money itself, a check, a draft, or a money order, may be 
used. Why is this better than to send the money? 

1. D. B. Stewart of Chicago, Ill., bought for cash an 
invoice of goods amounting to $125 from J. B. Olmstead, 
Des Moines, Iowa. This is the cheek which he sent to 
Olmstead. 


(1) What will Olmstead do with the check? 
(2) It is said that a canceled check is as good as a 
receipt. What is meant by this statement? 
2. Some firms do not wish to accept personal checks. In 


such a case a money order (postal or express), or a bank 
draft (banker’s check), may be sent. 


LEARNING THE POSTAL MONEY ORDER 


Application for Domestic Money Order 


Spaces below to be filled in by purchaser, or, if necessary, 
by another person for him 


Amount 


Pay to \ 


(Name of person or firm for whom order is intended) 


SGI [Difeccatenet Sie aie Sen pee e as ee eee Be wot eopsuesaanansen Sena 
(Name of Sender) 


Address 
Bender INGWRe ter kg tee oles eee Street 


Purchaser must send Order and Coupon to Payee 


311 


Fees for Domestic 
Money Orders 


Amt. of Order 


$0.01 to 
$2.51 to 
$5.01 to 
$10.01 to 
$20.01 to 


Fee 


$2.50 5 cents 

$5.00 7 cents 
$10.00 10 cents 
$20.00 12 cents 
$40.00 15 cents 
$40.01 to $60.00 18 cents 
$60.01 to $80.00 20 cents 
$80.01 to $100.00 22 cents 


Nore.—The maximum 
amount for which a single 
money order may be 
issued is $100. When a 
larger sum is to be sent 
additional orders must be 
obtained. Any number 
of orders may be drawn 
on any money order office 
on any one day. 


Roy Brown, Benton, Ohio, bought for cash a baseball 
glove from Spalding Bros., Cleveland, Ohio, for $2.00. He 
sent the money in the form of a postal money order. 

1. Before the Benton postmaster issued the money order, 
Brown wrote an application on a form such as is shown here. 

2. How much did he pay the postmaster? 

3. What did Brown do with the order received from the 
postmaster? See page 312 for a form of money order and 


the receipt. 


4. What should Brown do with the receipt? Of what 


value is it? 


5. How did Spalding Bros. get the money for the glove? 
6. Write in good form Brown’s letter to Spalding Bros. 
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10277 Chicago, Sta. 126, Ill. 


once NUMER 


Chicag 


panine ornce | 


orAmP Meme 


0, Sta, 126, Ill. 
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"Coupon for Paying 


ROT TO BE DETACHED BY NOLOER 


OR MORE THAN LARGEST AMOUNT 
INDICATED ON LEFT-HAND MARGIN 
OF THE ORDER AND ANY ALTERA- 
TION OR ERASURE RENDERS IT VOID 


or NOT PAYABLE ronnoncrux FIVE ODLLARS «FX 


ge 
| Ge 


NZ 


ee hann NAM 
es ich 


91830 


DER OFFICE JO 
'D, WILL PAY AF/PRESERTED 
Ae SSUE f/ 
a8) / Pl Sa 


91830 


SERIAL KUMOER 


ED IN ATTACHED COUPON OF SAME 


TAL UNITED STATES, ALASKA EXCEPTED, THE 


THE eM LAL 


GURIAL NUMOER 


Office 


IS3UIN@ OFMCE 


STAMP HERG 


ML SS ROG MAL Se Sa 


RECEIPT 


AMOUNT FOR WHICH ISSUED 


REGARDING THE OROER 


(eeuINe oFmce 


STAMP MERE 


PAYING POSTMASTER DETACH COUPON ON THIS LINE 


TO BE DETACHED BY THe PUR 
CHABER, WHO SHOULO PRESENT 
IT AT THE OFMCE OF ISSUE IF 
MG WeNEs TO MAKE INQUIAY 


The pur- 
chaser must 
send both the 
order and the 
coupon to per- 
son named in 
the coupon as 
payee. 
Express Money 

Orders 

The fee for 
these orders 
is the same as 


g 1830 that for post- 


al money or- 
ders. No sin- 
gle order will 
be issued for 
more than 
$50:. “Dive 
number of in- 
dorsements is 
not limited to 
one. 


Pay on Presentation to & 


EY ORDER SHOUYD NOT Ls 


The Sum of. 


= 


“ KY. AAD ér oo 
HED FOR Hi RANGERS ‘cer oe Koh Ord 


Chicago.( Branch) State of Ills 


Bitiirmase 


NAME OF 
> 


Ze 


OCA. 


3 5 Dollars 


INTO MARGINAL AMOUNT — IN NO CASE TO EXCEED FIFTY DOLLARS | = 


Countersigned NOT GOOD FoR MORE THANTHE HIGHE 
Issued at Agent 
i 


DOLLARS 


Fava). 


cénys 


CER 


SHOT SS Eel 


TMI C HOPE suites 


<2 


a SSMS 


2 iid 
ANY ERASURE, ALTERATION, DEFACEMENT ORIMUTILATION oF v Fae RENOERS TVOIO 
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Business men find it more economical to remit by bank 
draft than by money order, if they cannot send their per- 
sonal check without adding an extra 15¢ or 25¢ for exchange. 

A draft is an order by one bank on another bank to pay 
a certain sum of money to a party named in the draft. 


The Farmers’ and Merchants’ Bank 
Millersburg, Ohio, July 1, 1920. 


Pay to the Order of John Gibbs $125.00 


Sele ne en flea ie es Dla 


To. Central National Bank, Louis Miley 
Cleveland, Ohio Cashier 


BANK DRAFT 


John Gibbs is a farmer near Millersburg, Ohio, who owes 
the Cleveland Milling Co. a bill for mill feed, amounting to 
$125. Since he has an account with the Millersburg bank, 
he is not charged a fee for drafts which he may wish to buy 
at this bank. 

1. Of what bank is Louis Miley cashier? 

2. Who is ordered to pay $125? Who pays $125 to the 
Millersburg bank? 

3. Why can the Millersburg bank order the Cleveland 
bank to pay $125? 

4. To whom is this draft payable? 

5. What must Gibbs do before sending the draft to the 
Cleveland Milling Co.? 
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Commercial Drafts 

A commercial draft is a written request directing a person 
or firm to pay to a bank, or person, a certain sum of money 
at a stated time. 

Adam Miller of Mt. Liberty, O., owes Brown & Co. of 
Columbus, O., $140 on account. If Miller is not prompt in 
paying the account when it is due, Brown & Co. may draw 
on him, using the following commercial draft. 


$140.00 Columbus, Ohio, Dec. LOS 1920 _ 


At Sight Pay to the order of the New First National Bank 
One Hundred Forty Dollars 
Value Received and Charge to the Account of 


To Adam Miller, 
Mt. Liberty, O. Brown & Co. 


Brown & Co. deposit this draft with their bank (New First 
National) for collection. After endorsing it this bank sends the 
draft to a bank at Mt. Liberty, which presents it to Miller for 
acceptance. If he accepts the draft by writing the word ‘‘Accept- 
ed,” the date, and his signature across the face of it, the draft 
is good, and being a sight draft it becomes due at once. Miller 
may give his cheek for $140 in favor of the Mt. Liberty bank. 
This bank in turn remits to the Columbus bank, which places 
the amount, less a small fee for’ collection (usually 4%), to the 
credit of Brown & Co. 


Sight drafts are due when they are accepted. 
Time drafts are due a stated number of days after date 
or after acceptance. The draft must state definitely when 
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payment is to be made. The draft on this page is due 60 
days after it is accepted. 


$3170.45 NEw YORK, ING VSS Mar. 16, 1919. 


~~~ At sixty days sight ~~——. pay TO THE ORDER OF 


Nee Chas. G. Price 


Thirty-one Hundred Seventy and *°/100 DOLLARS 


VALUE RECEIVED AND CHARGE TO ACCOUNT OF 


To Mabley-Carew Co., 
Cincinnati, Ohio. Chas. G. Price 


Problems 

1. The draft on page 314 was accepted on Dec. 17. 
Copy it and write the proper acceptance across the face. 

2. Write the draft on this page. Accept it on Mar. 24. 

3. When is the draft in example 2 due? Who pays it? 
To whom? 

4. Write a commercial time draft due in ten days after 
sight, in which Brown & Co. draw on Frank Smith of New 
London, O. 

5. Sidney Brown of Madison, Ind., owes Lyons and 
Carnahan of Chicago, IIl., $60 due Oct. 1, 1920. Write 
the proper commercial sight draft. Who signs this draft? 
Trace the draft until Lyons and Carnahan are credited 
with $60, less 10¢ for collection. 


CHAPTER X 


SAVINGS ACCOUNTS 


Many banks have a savings department in which a low 
rate of interest (3% or 4%) is paid on savings deposits. 
Such an account may be opened with one dollar. Interest 
is generally computed and added to the account on Jan. 1 
and July 1 of each year. The rules governing interest on 
savings deposits, followed by many banks, are these: 

1. On deposits made during the first ten days of January and 
July, and during the first five days of any other month, interest 
will be allowed from the first day of the month in which such 
deposit is made. On deposits made after the above named days 
of each month, interest will be allowed from the first day of the 
month following the deposit. 

2. Interest will not be allowed on the average balances, nor 
for parts of months, nor for parts of dollars, nor on sums 
withdrawn between January 1 and June 30, or between July 1 and 
December 31. In computing interest, withdrawals between these 
periods will be deducted from the first deposits. 


, Examptp.—A man deposits $100 January 2, also $100 on June 1. On 
June 15 he withdraws $100. Under the rule stated above this man receives 
interest on July 1 on $100 for one month. 


Problems 


1. This problem shows how the above rules are used. 

On Jan. 6, 1920, James Baker deposited $100 in a savings 
bank which paid 4% per annum, interest payable semi- 
annually. On Mar. 6 he deposited $50. On Aug. 9 he 
deposited $25. On Noy. 24 he withdrew $35. ‘What bal-. 
ance was due Jan. 1, 1921? 
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James Baker 


Deposits Interest [Withdrawals BaJance 


100 100 
50 150 
152.50 
25 177.50 
142.50 


145.17 


ExpLaNaTIon.—The interest is computed and entered on July 1 and 
January 1, and then it becomes a part of the balance. On July 1, 1920, 
Baker was entitled to interest on $100 for 6 mo. ($2.00) and on $50 for 3 
mo. (50¢). See Rule 1. This interest was added to the balance on July 1. 

On January 1, 1921, he was entitled to interest on $117 ($152.50—$35 
Rule 2) for 6 mo. and on $25 for 4 mo. The interest due on Jan. 1, 1921, 
was $2.67, which made the balance on this date $145.17. 


2. Find Baker’s balance on July 1, 1921, if he deposited 
$40.75 on Mar. 2, 1921, and withdrew* $50 on June 10. 

3. Was it good business for Baker to draw on his savings 
account on June 10 if he could have borrowed the money 
for a month at 8% per annum? 


* Norr.—If ‘you would have your savings account earn the maximum 
amount of interest, observe these three rules: 

(1) Make your deposits in whole dollars before the 5th of each month. 
Why? 

(2) In the first week of January and July, add enough to the interest 
to make the next dollar. Why? 

(3) Make no withdrawals except at interest periods. Why? 


4. A young woman had a balance of $52 in a savings 
bank on Jan. 1. Her deposits were as follows: Feb. 12, 
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$10; Mar. 3, $15; May 1, $20; June 1, $5. What was her 
balance on July 1 if interest at 4% per annum, payable 
semi-annually, is allowed? 

5. A young man owns some Liberty Bonds. He put all 
the interest from them into his savings account at 4% per 
annum, payable Jan. 1 and July 1. These were the amounts 
of interest he collected in a certain year: 


Mar. 15, §$ 8.50 Sept.15, $ 8.50 
Apr 15; 4.25 Oct. 15, 4.25 
May 15, 17.00 Nov. 15, 17.00 
June 15, 4.00 Dec. 15, 4.00 


How much interest did his Liberty Bond interest earn 
for him that year? 


Compound Interest 

In your study of savings accounts you found that banks 
added the interest at certain periods, usually Jan. 1 and 
July 1, to the balance of the account at those periods. 
Interest for the next period was computed on this sum. In 
other words, interest was allowed on the principal and on 
the interest due. 

This kind of interest is called compound interest. Add- 
ing the interest due at a certain period to the principal and 
computing interest on this sum is called compounding 
interest. Interest may be compounded annually (once a 
year), semi-annually (every six months), or quarterly (every 
three months). Banks which allow interest on the checking 
account add to the account at the end of the month the 
interest earned during the month. This is compounding 
interest monthly. 
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Compound interest is legal in several states* if specified 
in the contract. In the rest of the states compound interest 
cannot be collected, even if called for in the contract. 
There is no penalty attached to paying compound interest 
by those who wish to do so for business reasons. If savings 
banks did not allow compound interest, depositors might 
draw their interest when due and with it start a new account, 
_ which would amount to the same thing as getting com- 
pound interest. 


Compound Interest Problems 


1. This table shows how money increases if compound 
interest is allowed. 
At 3%, interest added annually. 
$100 during the first year becomes $103. 
(How did we get $103?) 
The $103 during the second year becomes $106.09. 
(How did we get $106.09?) 
The $106.09 during the third year becomes $109.27. 
(How did we get $109.27?) 
The $109.27 during the fourth year becomes $112.55. 
The $112.55 during the fifth year becomes......... 
BISA eS .< during the sixth year becomes ........ 
(1) Find the values at the end of the fifth and sixth 
years in the table. 
(2) The compound interest on $100 for 6 years at 3% 
BSG Coie 1 less $100. 
(3) How much greater is the compound interest which 
you found in the previous problem than the simple interest 


for the same time and rate? 
* Cal., Iowa, Mo., Mom., Neb., Tenn. 
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2. Find the compound interest for 2 years on $200 at 4% 
per annum payable semi-annually. 

Hint.—At the end of the first 6 months, the $200 would be 
$204. At the end of the first year the $204 would be $208.08. 
At the end of 14 years the $208.08 would be........ , ete. The 
compound interest for 2 yr. =the amount at the end of the second 
year less $200. 

Persons who must compute compound interest often do 
so by means of a table, a part of which is shown here. 


Compound Interest Table 


me Rate or INTEREST FOR THE PERIOD 

n 

Se | 1%. | u% | 2% | 28% | 3% | 4% | 6% 
iow Amount oF $1.00 

i 1.0100 1.0150 1.0200 1.0250 1.0300 1.0400 1.0600 
2 1.0201 1.0302 1.0404 1.0506 1.0609 1.0816 1.1236 
3 1.0303 1.0457 1.0612 1.0769 1.0927 1.1249 1.1910 
4 1.0406 1.0613 1.0824 1.1038 1.1255 1.1699 1.2625 
5 1.0510 1.0772 1.1041 1.13814 1.1593 1.2167 1.3382 
6 | 1.0615 1.0934 1.1262 1.1597 1.1941 1.2653 1.4185 
7 1.0721 1.1098 1.1487 1.1887 1.2299 1.3159 1.5036 
8 1.0829 1.1265 Ua eily/ 1.2184 1.2668 1.3686 1.5938 
9 1.0937 1.1484 1.1950 1.2489 1.3048 1.4233 1.6895 
10 1.1046 1.1605 1.2190 1.2801 1.3439 1.4802 1.7908 


How to Construct the Table 
1. The amount for each succeeding period is found by 
computing the interest at the given rate on the last known 
amount and adding the interest found to this amount. 
The amount for the 9th period at 1% is $1.0937. The interest 


for the next period (10th) is 1% of this amount, which is $.0109. 
The amount for the 10th period =$1.0937 +$.0109 =$1.1046. 


2. Make the table for the 11th period; for the 12th. 
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How to Use the Table 


1. If the interest is compounded annually at 6% the 
amount due at the end of 5 years is found by looking in 
the 6% column opposite the figure 5 in the period column. 
This amount ($1.3382) —$1.00 is $.8382, the compound 
interest on $1 at 6% for 5 years. How would you find the 
compound interest for $500 at 6% for 5 years? 

2. If the interest is compounded semi-annually, take half 
of the given rate and twice the number of years and proceed 
as if the interest were compounded annually. 

Find the compound interest on $1 at 4% for 5 years compounded 
semi-annually. Look in the 2% column opposite 10 in the period 
column. The amount is $1.2190. $1.2190 —$1.00 =$.2190, com- 
pound interest, of $1 for 5 yr. at 4% compounded semi-annually. 

8. If the number of periods is greater than 10, the largest 
shown in the table, find the amount of $1.00 for 10 periods 
at the given rate; then find the amount for the remaining 
time at the same rate and multiply these two amounts 
together. The product is the amount of $1.00 for the entire 
time. 

The amount of $1 at 3% for 15 years compounded annually 
is $1.5580. Prove this result by multiplying 1.34389 (10 period 
amount) by 1.1593 (5 period amount). 

4, If the time contains a fraction of an interest period, 
add to the amount for the last full period, such a part of 
the interest for the next full period as is indicated by the 
fraction of the time period. 


The compound amount of $1 at 6%, compounded annually, 
for 24 years is $1.1236 +2 of ($1.1910 —$1.1236), which is $1.1573. 
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Practice in Using the Compound Interest Table 

1. A boy saved $100 during 1909. On Jan. 1, 1910, he 
invested this money at 3%, compounded annually. What 
was the amount of his investment on Jan. 1, 1920? 

2. Some 8th grade pupils bought in Jan., 1920, War 
Savings Stamps at $4.12 each. On Jan. 1, 1925, the United 
States Government will pay $5.00 for each of these stamps. 
Some time later the teacher said to the pupils, ““You are 
receiving on your stamp investment 4% interest, com- 
pounded annually for 5 years.’’ Use the interest table to 
test the accuracy of this statement. 

3. In July, 1920, some of the pupils mentioned in the 
previous problem bought War Savings Stamps at $4.19 each. 
These stamps are worth $5.00 each on Jan. 1, 1925. Use 
the table to find out if this investment pays 4% interest, 
compounded annually. 

4. Can you solve the previous problem without using the 
table? Try it. Compare the two solutions. 

5. A teacher in Nov., 1920, bought 5 War Savings Stamps 
at $4.22 each. These stamps are worth $5.00 each on 
Jan. 1, 1925. Find out if the buyer made a 4% interest 
investment, compounded annually. 

6. Which will pay more, and how much, $100 at 3% for _ 
20 years at simple interest or $100 at 23% for 20 years, 
compounded annually? 

7. A thrifty young man invested on Jan. 1, 1916, $300 
in a business paying 4% interest, compounded annually. 
At the time of each interest payment except the last he 
added $300 to his investment. What was due 1/1, 1921? 


CHAPTER XI 


ECONOMY AND THRIFT 


This chapter contains problems intended to show how a 
knowledge of arithmetic enables one to practice economy 
and thrift, by helping to answer the question, ‘Will it 
_ pay?” or “Did it pay?” or ‘““Which course of action is most 
economical?” 


Thrift in the School 


1. The children of the Mullanphy School collected in 
two months 11325 lb. of old newspapers and 2550 lb. of 
magazines. They received $1.25 per 100 lb. for the news- 
papers and $2.75 per 100 lb. for the magazines. What was 
the total received for old paper? 

2. The children of the school named in the previous prob- 
lem collected from Sept. 1, 1919, to Jan. 1, 1920, 17975 lb. 
of old magazines. What was the average amount received 
per month at the price named in the previous problem? 

3. The children of the public schools of St. Louis during 
March and April, 1920, collected, weighed, and computed 
the value of 267450 Ib. of old newspapers and 28514 Ib. of 
old magazines. Newspapers were priced at $1.25 per 100 
lb.; magazines at $2.75 per 100 Ib. Find the total value. 

4. If the children had not collected this old paper, what 
would probably have happened to most of it? Name 
several ways in which collecting and selling old paper pro- 


motes thrift? 
323 
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Knowing Food Values 


lj ~~ 
SQ 


8 EGGS 


2 LB, CHICKEN $.5 LB CABBAGE 7 ORANGES (Wt. 24 Ib.) 


Each of the above amounts equals 1 qt. of milk in energy 


value. 

Table of Jan., 1921, Prices 
Milk .. . 16¢a qt. Tomatoes . 30¢ a lb. Fish (halibut) 35¢ a Ib. 
Eggs ... 75¢adoz. Bananas. . 8¢a lb. Sirloin steak 40¢ a Ib. 


Cabbage. . 4¢alb. - Oranges . . 60¢adoz. Eng. walnuts 28¢ a lb. 


1. If you use the cost of a quart of milk as the basis, 
which is the cheaper food at the prices stated in the table; 
oranges or bananas? eggs or sirloin steak? English walnuts 
or fish? eggs or fish? 

2. Which is the most expensive food? Which is the 
cheapest at the prices quoted? 

3. Calling the energy* value of 1 qt. of milk one, or 100%, 
find the % of energy value in 1 lb. of each of the other 
foods in the figure. 


* Energy is ability to do work. 
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4. If eggs were 36¢ a dozen, what could you afford to 
pay for a quart of milk to get an equivalent energy value? 
~ What with oranges at 40¢ a dozen? What with bananas at 
5¢ a lb.? What with cabbage at 2¢ a lb.? What with sir- 
loin steak at 35¢ a lb.? 

5. Make and solve other problems based on the foods 
shown in the chart on page 324, using current prices. 

6. A pound of crackers equals 14 lb. of bread in ngs a) 
_ value. Why is this true? Compare their costs. 

7. A pound of rice in energy value equals a pound of 
macaroni. Compare their costs. 

8. When a certain variety of apples was retailing at 10¢ 
a lb., the same variety at a special sale cost only $2.85 per 
box of 42 lb. net. What was the % of saving when bought 
by the box? 

9. In Oct., 1919, potatoes sold in a large city at $2.00 
per bu. In March, 1920, they sold at 10¢ a lb. What % 
was saved on every pound, used in March, but bought in 
October? 

10. People who have storage room for potatoes and 
apples usually buy their winter supply in the autumn. Do 
you see why? 

11. Canned corn which retails at 15¢ per can is usually 
sold at $1.50 per dozen. If a family needs 3 dozen cans, 
what is the % of saving by buying at wholesale? 

12. In May, 1920, the price of old potatoes was 10¢ a 
Ib.; of new ones it was 20¢ a lb. If the larger waste in 
peeling old potatoes is offset by their higher food value, 
what is the % of saving in buying old potatoes? 


326 ECONOMY AND THRIFT 


Home and School Problems 

1. When sweet potatoes were selling at 11¢ per lb., Irish 
potatoes sold at 10¢ a Ib. In energy value 1 lb. of sweet 
potatoes equals 14 lb. of Irish potatoes. What % is saved 
for each pound of sweet potatoes bought? 

2. In May, 1920, a 48-lb. sack of flour sold at $4.10, and 
a 12-0z. loaf of bread sold at 10¢. What was the % of 
saving by baking at home if it requires 9 oz. of flour, $¢ 
worth of other ingredients, and 2¢ worth of fuel for each 
loaf? Carry results to tenths of a mill. 

3. At the prices stated in the previous problem how much 
money does the housewife save by baking at home for each 
48-lb. sack of flour used? Allow 1% of the flour as waste 
in making the dough. 

4. In a large city during 4 months of 1919 the school 
children collected 682002 lb. of newspapers and 78345 lb. of 
magazines. 

(1) How many tons were there in the total? 

(2) If during this period the average price of old news- 
papers was $1.15 per 100 lb., what was the value of the 
average monthly collection? 

(3) The average price for old magazines was $2.45 per 
100 lb. Find the value of the average monthly collection. 

(4) Find the total value of old paper collections for 
the four months. 

(5) At the rate for the first four months what would 
be the value for the next five? 

(6) At this rate what would be the value for the nine 
calendar school months? 
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A Missouri teacher bought for $200 an acre of land con- 
taining the following apple trees: Rome Beauty 14; Arkansas 
Black 16; Ben Davis 20. In 1919 the total production and 
value were as follows: Rome Beauty 10 bbl. No. 1 @ $3.75, 
6 bbl. No. 2 @ $3.00; Arkansas Blacks 10 bbl. No. 1 @ 
$3.75, 8 bbl. No. 2 @ $3.00; Ben Davis 12 bbl. No. 1 @ 
$3.50, 6 bbl. No. 2 @ $2.75; 8 bbl. of windfalls @ $2.50; 
_ windfalls sold in baskets and sacks for $11.50; 10 gallons 
of cider at 35¢; culls fed to 4 hogs for 2 months, estimated 
at $4 per hog. 

The cost of growing and marketing the crop was as 
follows: pruning, 3 days @ $2; spray materials, $7; spraying, 
4 times, requiring each time 2 men working 4 hours, at 25¢ 
per hr.; picking, sorting, and packing, 40¢ a bbl. (omit the 
windfalls not in barrels); empty barrels, 49¢ each; drayage 
to freight station + mile from the orchard, $4.50. 

Compute the interest on the cost of the land at 6%. 
The tax was $1.60 per $100 on an assessed value of $150. 

1. Find the total receipts from the orchard. 

2. Find the average receipts per tree. 

3. Find the total cost of the crop including interest on 
the land and the tax. 

4. Find the average cost per tree. 

5. Find the net earnings of the orchard. 

6. Find the net earnings per tree. 

7. What % of the entire cost is the cost of picking and 
marketing (38 items)? 

8. What % net did the orchard earn? 

9. Is it safe to expect such a crop as this each year? 
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Thrift in Growing Corn 


I. This is the record of the cost and production of one 


acre of corn as kept by a Missouri corn-club boy. 


the value of each question mark. 


Date 
Mar. 


Nov. 


Record of Work and Cost* 
2 hr. making seed tester @ 15¢. 
1 hr. selecting and testing seed . 
Cost of seed 

“© fertilizer ’ 

4 hr. labor, boy and team, Slommne @ 654 
Labia WS ie savestans “ harrowing . 
DN Ti ae pacers BS “ ~ planting @ 65¢ 
pe aot 22 ele oe “harrowing . 
1 hr. thinning . 


14 hr. labor, boy and oe culeeeeinee @ 65¢ 


1 4 hr. “ “ “ “ “ @ 65¢ 
1 3 hr. “ “ “ “ « @ 6 5¢ 
13 hr. “ “ “ “ “ @ 65¢ 
1 4 hr. “ « “ “ « @ 6 5¢ 


12 hr. husking @ 15¢ 
3 hr. hauling @ 65¢ 
Rent on land 


Total cost of growing one acre 
Sold 68 bushels @ $1.20 . 


Net profit on one acre . 


Find 


*Norr.—The above record is made in full to give city children and 


others a reading knowledge of scientific corn growing as practiced by thou- 
sands of boys in our country. 
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II. This is a summary of an account kept by an Ohio 
farmer with a 10-acre field of corn in 1918. 


March Cost of seed corn, $5. Testing seed, 8 hr. @ 25c. 
Fertilizer, $25. 

April Plowing, 1 man and team, 66 hr. @ 75¢. 

May Harrowing, 20 hr. @ 75¢. Planting 10 hr. @ 75¢. 


May, June, Cultivating 4 times, each cultivation requiring 
July 15 hr. @ 75¢. 
October Gathering 610 bu. shelled corn, 75 hr. man and team 
@ 75¢; helper, 75 hr. @ 25¢. 
December Interest at 6% for 6 months on the land worth $150 
per acre. 
Sold the crop in the crib at $1.40 per bu. 


(1) Find the gross profit. 

(2) What item not shown above must be subtracted 
to find the net profit? 

(3) Suppose the field had yielded only 30 bushels per 
acre, due to an August drouth, and the market price had 
been $1.00 per bushel, what would have been the gross 
profit in the above problem? 

(4) Find the net profit at the current price of labor and 
of corn. 

(5) Is corn a profitable crop in your community? 

(6) Is there a close relation between the price of hogs 
and of corn? Between the price of hogs and of wheat? 
See the market columns of the newspaper. 

III. In a certain experiment it was found that 112 grains 
out of 172 grains of corn six years old sprouted. The same 
corn when one year old made 98% in a sprouting test. 
What was the loss of vitality in per cent in 5 years? 
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Sometimes corn one year old sprouts (germinates) only 
2 of the grains planted. What lesson may a careful 
farmer learn from the experiment described on page 329? 

IV. Study the chart, and from it solve the problems 
below. 

(1) How many 
hills are planted on 
an acre if an 8-ounce 
hill yields 26 bu. to 
the acre? (A bushel 
of ear corn weighs 70 
pounds.) 

(2) What is the 
average weight per 
ear of the small ears 
in the picture which 
yield 76 bu. to the 
acre? 

(3) Fred Dobbins of Cedarville, O., in a recent 
year averaged’ 104 bushels of corn to the acre. On a 
basis of 3 ears to the hill, what was the average weight 
per ear? 

(4) The difference between a good yield of corn and a 
poor one, with the same soil and climatic conditions, is 
largely the difference between good seed and poor seed. 
When should seed corn be selected? Why should it be 
tested before planting? 

V. If corn sold at $1.50 per bushel on Oct. 1, 1918, and 
the same quality sold at $1.80 on July 1, 1919, how much . 
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a bushel was made by holding until July? Allow 1% a 
month for shrinkage and other loss in the-crib, and 6% 
interest on the money from October to July. 

I. James McMillen, an 
Ohio pig-club boy, purchased 
on May 238, 1918, a 37-pound 
Poland-China pig, 2 months 
old. Later weights were as 
follows: July 8, 112 lb.; Sept. 

aio 229 Ib.; Nov. 2, 378 Ib.; 
ece21 515 Ib. 

(1) Find the average 
daily gain for each period. 

(2) During which period 
was the per cent of gain greatest? 

(8) Construct a graph showing the growth from May 
23 to Dec. 21. 

II. Another Ohio pig-club boy raised a pig whose weight 
record was as follows: 3 months old, 40 lb.; 6 months old, 
110 lb.; 9 months, 220 Ib.; 12 months old, 300 lb. 

(1) During which 3 months’ period did the pig make 
the highest % of gain? 

(2) During which period the lowest % of gain? 

(8) During which period did the pig make the largest 
average daily gain? 

(4) If it required 12 bu. of corn and $2.50 worth of 
other feed to raise the above pig until it was 6 months old, 
at the current price of hogs and corn did the pig show a 
profit, or a loss, at 6 months of age? 


332 PROBLEMS ABOUT ECONOMY AND THRIFT 


(5) It required 10 bu. of corn worth $1.50 a bu. and 
$2.60 worth of other feed to feed the pig between the age 
of 6 months and 9 months. Did this period show a profit 
or a loss if hogs were worth 17¢ a lb.? 

(6) Compare the rate of growth of this pig with the 
Poland-China in I. Both pigs received the same care and 
the older one consumed more feed. How do you account 
for the difference? 

III. In dry lot feeding, 7 lb. of shelled corn are allowed 
daily to a 200-Ib. pig. On clover pasture only } this amount 
of corn is necessary to get the same gain. 

(1) What is the daily value of the clover pasture for 
each 200-lb. pig? 

(2) If the daily increase is 14 Ib. in weight, how much 
per bushel is the owner getting for the corn fed in the dry 
lot, not counting his labor? 

IV. A balanced ration for growing pigs is 6 lb. of shelled 
corn, 3 lb. of shorts, and 1 lb. of oilmeal. Skimmed milk, or 
buttermilk, may replace partly or wholly the shorts and 
oilmeal on the basis of 3 lb. of milk to 1 lb. of corn. 

(1) If a boy can procure daily 24 Ib. of skimmed milk, 
how much corn will balance this amount? 

(2) How much shorts and oilmeal must the boy add 
to the milk to balance a daily ration of 12 lb. of corn to 
get the best results? 

V. A pig with ordinary care and proper feed (12 bu. of 
corn and $2.50 of other feed), weighing 115 lb. at 6 months 
of age, is a “scrub hog.” A thoroughbred at the same age 
with the same care and feed weighs on an average 200 lb. 
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(1) At current prices of hogs and corn, what is the 
difference in profit between the two types? 

(2) What does the farmer mean when he says, ‘‘My 
pigs are eating their heads off’? How may he remedy this 
condition? 

VI. It is estimated that 100 lb. of shelled corn fed to a 
hog will increase its weight 20 lb. 

(1) If hogs are worth $16 a hundred-weight and corn 
$1.30 per bu., would a farmer gain, or lose, by feeding his 
crop of corn to his hogs? 56 lb. of shelled corn = 1 bu. 

(2) If his crop is 800 bushels, find the gain or loss. 

(83) The above estimate is based on dry lot feeding. If 
the corn is fed in clover pasture, only half the amount of 
corn named above is needed to make 20 lb. of increase. 
Use the information in this section to help you in the next 
one. 

VII. In July, 1919, good hogs sold at $22 per hundred- 
weight and corn was worth $1.80 per bushel. 

(1) What profit on his corn did the farmer make each 
day, who fed 100 bushels of shelled corn in 20 days to July 

hogs in a dry lot? 

(2) How many hogs was he feeding if he allowed each 
hog 7 lb. of shelled corn daily? 

(3) How many might he have fed in clover pasture 
with this amount of corn? Would his profit have been 
greater by feeding in clover? Why? 

VIII. A hog weighing 650 Ib. on foot was sold in 1919 at 
22¢ a lb. What do you think about the size of the hog 
and the price per lb.? 
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Keeping Poultry for Profit 


I. Missouri Queen was a Single-Comb White Leghorn 
hen at the Missouri Poultry Experiment Station. This re- 
markable hen completed her 1000-egg record April 10, 1919. 
This is her record: 1914, 222 eggs; 1915, 187 eggs; 1916, 
217 eggs; 1917, 149 eggs; 1918, 177 eggs. She weighed 44 
Ib., and it cost on an average the value of 110 eggs to feed 
her each year. The weight of the eggs was 121.8 lb. 

(1) Find the number of eggs laid in 1919 to complete 
the 1000-egg record. 

(2) If the record up to April 10 was continued through 
the year, find the 1919 egg production. 

(3) Construct a graph showing the egg record for 6 
years. 


(4) Compute the % of profit earned for her owner 
each year. 
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II. This table shows a one-year egg record kept by Miss 
Bertha Stanford, age 15, an Atchison Co. (Mo.) poultry- 
club girl. 


Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total 
1 yw Ay Moe See 19 VIG) 716 


OS 36 4 3 3 0 re 

2 0) 38 SO Ome Seemlo LS) por Gh 2 0 ? 

ah, 2 eae Deel ome 14 lt 14 18) eld PIGes 2 0 ve 

a Ow ot Omelon eee 14ers) 7 14 15) a2 0 ? 

Oe Ov EO 3) ale collet To eis) lve en oem sy ial 0 ? 

Ga 02" 0 OP Selo elommplay Tiel 15.1 0 ? 

oe tO 0 NOSES sera SiO es et ay S15 eae 0 ? 

Sa Oe LO Sel ore Ome LO Li Tae ay 0 0 ¢ 

ao OW Lee eer ave lOoie Ore 1S" 162313" EEO 0 2 
LOR O00 iy UG ai} ay ais a 0 2 
TS (Siloam lO es 2O re ies oh. Pte ad 0 ? 
WE OS eG) Seta Omer Seek Oia eel Oey el laG 0 2 
Stee OO (jeer cee eon IS else TGs 1d 0 0 ? 
14, .°0) 0 ii lOme lomelee, VI Sot LSe 1G eo 0 2 
Is, Wie a Osea Ome OMmelS mol Som One On m0 0 2 
16 0 20 LOR Ge Geen oes) O seme (oe 1G OnenO 0 % 
ie O 20 Om elOn lS LO si. 1G 9.0 0 ? 
TS, OE PA as IG iss I ae a) Gy ty 0 ? 
HO mee Om 20 ee too 5813 StS 1 16 (nO 0 ig 
202-2 0 TKS) aU NS Ai Sle aes & 0 0 ? 
2A Oe LOR a Ogee oe Sa el eres (hy 40 0 2 
Deer Og DOr lts Nor 419] Fh 1S o 0 ? 
23.4490 iol teorl tel o: eS P15 aes Gf 0 ? 
24. 3 0 1G See te OMe 20a ee 19 6 O 1 v6 
A ifs ale} wiley | al Dori ey) ake) ties alt 2 is 
260207) 0 1G 14S S145) 16) Soe 15 se 19 450 2 2 
i OO) 13a 5 sis 165209) AGT 1s ee 2 2 
es i OY Lie OMe emeblone ut Otel Orme 17, 4 0 3 ? 
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(1) What was the monthly production? The total 
daily production? 
(2) Find in two ways the total number of eggs laid 


during the year. 
(3) Construct a graph showing the relative monthly 


yield, 
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(4) In 1918 the average price of eggs per dozen for 
each month beginning with Jan. was as follows: 60¢, 55¢, 
40¢, 34¢, 30¢, 29¢, 27¢, 29¢, 31¢, 35¢, 50¢, 62¢. At these 
prices find the value of each month’s egg production. 

(5) Construct a graph, showing the relative monthly 
value of eggs laid. Construct a graph, showing the monthly 
fluctuation in the price per dozen. 

(6) Miss Stanford reported the cost of the feed for the 
year to have been $20. What was the excess of egg value 
over feed cost? 

(7) Study the egg record once more, take into con- 
sideration the feed cost, then suggest a possible method of 
increasing the egg production during the winter months. 
Why is such an increase desirable? 

III. In March, 1918, James Vaughn, age 12, a Monroe 
Co. (Mo.) poultry-club boy, went into the poultry business. 
He built two houses, costing $25, and one coop, costing 
$5.00. He paid $1.50 for 5 doz. hatching eggs, $5.00 for 8 
laying hens, and $10.00 for feed. He sold 8 head of market 
poultry @ 80¢, 10 fowls for breeding purposes @ $1.00, 
and 30 doz. market eggs at an average of 45¢ per doz. On 
Nov. 1, he had on hand his poultry houses, 10 young 
roosters, 8 hens, and 17 pullets. He valued the roosters at 
85¢ each, the hens at $1.00, the pullets at $1.25. He allowed 
20% for depreciation on his poultry houses. 

(1) Make an account showing this boy’s financial con- 
dition on Nov. 1 with regard to his poultry project. 

(2) What in your judgment should the boy have done 
with the young roosters before Dec. 1? 


of PROBLEMS ABOUT THRIFT BEY 


IV. This is a cut of Harry’s poultry house. The roof 
projects 6 inches over each 
side. 

(1) How long must Harry 
cut the boards for the roof? | 


one inch thick will be needed 
. for the roof and sides? 

(3) What other lumber did he need? 

(4) How much will it cost to paint the entire outside 
surface at 15¢ a square yard? 


Mixed Problems 


1. How many thrift 25-cent stamps can Henry buy with 
a year’s interest from his $100 bond if it earns 42%? 

2. A family spends $600 for rent, $2400 on other expenses, 
and saves $600. If they increase their total expenses to 
$3500 and their savings in the same ratio, how much will 
they save? 

3. Three girls start a lemonade stand. The first invests 
50¢, the second 75¢, and the third $1.25. At the end of 
the day they have a profit of $3. What is each girl’s share? 

4. A certain brand of soup sells at 13¢ for 11 oz. net. 
Another brand equally good sells at 15¢ for 17 oz. net. 
What is the rate of saving by buying the latter? 

5. After cutting from a 125 lb. cheese three pieces which 
were said to weigh 22 Ib., 14 lb., and # lb. respectively, it 
was found that exactly 7 lb. remained. On the average 
how nearly accurate was the clerk who weighed the pieces? 
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6. Some bolts of cloth contain exactly 50 yards. After 
cutting pieces which were said to measure as follows: 3 yd., 
21 yd., 63 yd., 4 yd., 10 yd., and 43 yd., exactly 223 yd. 
were left. If the cloth was worth $2.40 a yard, how much, 
due to careless measuring, on the average did it cost the 
store each time a piece was sold? Do you see why some 
clerks in a large store are promoted more rapidly than 
others? 

7. A young working man earning 50 cents an hour took 
a 6-months’ business course at night school. The tuition 
was $60, including all the necessary books and stationery. 
Car fare cost him 10¢ a day. In order to do this, he lost 
one hour daily from his work. How much did the course 
cost him? 

8. On Feb. 7 the reading on my gas meter was 378300 
cu. ft.; on Jan. 8 it was 376100 cu. ft. The bill was com- 
puted at 95¢ per 1000 cu. ft., with 10% off for prompt 
payment. What was the saving if the bill was paid 
promptly? 

9. When the gross electric light bill was $3.18, by prompt 
payment, $3.02 settled the bill. What was the % of saving? 

10. Those who have studied the problem carefully have 
estimated that } gallon of gasoline is wasted daily by the 
owner of each of 6,000,000. passenger cars in the United 
States through useless mileage, overuse of cars, and care- 
lessness. One gallon of gasoline provides the energy to 
move 15 tons of freight one mile. The wasted gasoline is 
equal to the freight haul of how many tons for one mile? 


CHAPTER XII 


INVESTMENTS 


While a person is accumulating savings, he should be 
studying the problem of how his savings may be made to 
earn more money; in other words, he should be learning 
~ how to invest money. ‘To do this wisely one must know 
about investments. It is the purpose of this chapter to 
give you some knowledge of investments, how to judge 
them correctly, and how to make them wisely. 

A perfectly safe investment usually earns a low rate of 
interest. Do yousee why? War Savings Stamps and United 
States Government bonds belong to this class. 

A good investment yields a higher rate of interest than 
the class just mentioned, but the element of risk is some- 
what greater. The bonds of cities, counties, and states; 
district drainage bonds; and promissory notes secured by 
mortgage, or by deed of trust, are examples of this type of 
investment. 

Investments which offer a high rate of interest (say 10% 
or 12%) are to be regarded with suspicion by the person 
with small savings. Examples of this type are oil stocks 
and mining stocks. Transactions in such stocks should 
more properly be called speculations. 

In general a high rate of interest usually means a large 
risk; a low rate of interest means a small risk. A first class 
investment can also be readily converted into cash in case 


of emergency. 
339 
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Judging Investments 


Which of the following investment advertisements do you 
think offers the safest place for your money? Which the 
next safest? Which the least safe? Why? 


1. “Thrift is Power.” “Save and Succeed.” 
Keep on Buying War Savings Stamps. 
Series of 1920 
On January 1, 1925, the United States Government will pay $5.00 for 


each War Savings Stamp sold in 1920 at the following prices: Jan., $4.12; 
Feb., $4.13; March, $4.14; April, $4.15; ete. 


2. “Nothing Venture, Nothing Gain.” 


Oil has made many fortunes over night, why not yours? 
The Money-back Oil Co. 


Steck now only 10¢ a share. Get in early before the price advances. 


3. ‘Bonds as Safe as Our Cities.”’ 


Municipal bonds yielding 4% to 5% fulfill these tests for successful 
investing. These bonds are 

(1) Safe.-—Payment of principal and interest are assured when they 
are due. 

(2) Marketable-—They can be readily sold at any time. 

(3) Productive.—The interest yield is as high as is consistent with safety. 

4. Individual loans secured by residences, apartments, 
and small business properties in Chicago, in amounts 
from $2000 to $20,000. Interest yield, 5% to 6%. 

5. 6 percent $500 and $1000 denomination 1st Mort- 
gage Serial Gold notes. Interest payable semi-annually. 
Secured by First Mortgage on Cleveland, Ohio, real” 
estate of more than double value. 


Consult the newspapers and magazines for investment 


opportunities and bring to class what you think are examples 
of poor, good, and excellent investments. 
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Mortgages on Real Estate 


The oldest investment in the world is the first mortgage loan 
on land. The Babylonians invented mortgages more than 2500 
years ago. Clay tablets unearthed and translated by scholars 
show that the mortgage in all essentials was the same then that 
it is now: 

(1) A definite promise to pay at a designated time and place 
a certain sum of money bearing a specified rate of interest. 

(2) A definite pledge of real estate as security to guarantee 
prompt payment of principal and interest. 

Much real estate in the United States is pledged as security 
for mortgage loans. It was recently estimated by a committee 
of the American Bankers Association that more than $6,000,000,000 
in mortgages are held by savings banks and insurance companies 
in this country, and a total of $10,000,000,000 is held by insti- 
tutions and individuals as investments. 

Mortgages are popular investments because as a class they 
yield a higher rate of interest than other investments with the 
same element of risk. Also in time of financial panic they are 
free from wide fluctuation in value. 

Safety factors to be observed when negotiating a first- 
mortgage loan. 

1. The loan should not exceed 50% of the cash value of 
the real estate pledged as security. 

2. If buildings are part of the security, they should be 
insured in favor of the owner of the mortgage. 

3. All back taxes against the property should be paid. 

4. The property should be free from debt. 

5. The mortgage should »be promptly offered to the 
proper official for record. 
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Problems about Mortgage Loans 

1. A man owned a $2700 mortgage, bearing 6% interest, 
on a house on Lafayette Avenue; a $3000 5% mortgage on 
Olive Street; and an $8000 mortgage, earning 55% interest 
on Julian Avenue. How much was his average monthly 
interest income on these three investments? 

2. When James Stewart was 21 years old, he had saved 
$500. He lent this sum for five years at 6% interest per 
annum, payable annually, to John Smith, a young farmer, 
who owned 60 acres of land, free from debt, valued at 
$4000. Mr. Smith gave as security for his note a mortgage 
on this land. ‘ ; 

(1) Who was the borrower in this transaction? 

(2) Who was the lender? Who signed the mortgage? 

(8) Who kept the note? Who kept the mortgage? 

(4) What was the face of the note? 

(5) When was the interest due? How much? 

(6) Write the note described in the problem. 

(7) Do you think this was a xe investment for Mr. 
Stewart? Why? 

3. After owning for 3 months the note described in 

problem 2, Mr. Stewart sold it to Levi Miller for $540. 

(1) How much of the selling price of the note was 
earned interest? How much was premium? 

(2) When did Mr. Miller get his first interest? 

(3) Did Mr. Miller realize 6% on his investment? 
Why? 

(4) What did Stewart do’ before Miller could become 
the legal owner of the note? 
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You have probably observed in your newspaper and 
magazine reading that the business of manufacturing, min- 
ing, shipping, and merchandising is carried on chiefly by com- 
panies or corporations. Find the names of several companies 
(1) in your community, (2) in your magazine or newspaper. 

Corporations are authorized by the state to transact 
business just as individuals. The rights, duties, and priv- 
ileges are stated in a document, called a charter, which is 
granted by the state to the corporation. 

The members of the corporation elect from their number 
several persons (often five), called a board of directors. 
This body transacts the important business of the cor- 
poration. The less important business is transacted by 
the officers of the board, usually consisting of a president, 
a secretary, and a treasurer. 

The capital used in the business is called stock. The 
owners of the stock are called the stockholders. The stock 
is divided into a certain number of equal parts, called 
shares. The face value of a share, called par value, is 
usually $100, although mining and oil companies often issue 
shares of $1 each. (Do you see any reason why?) 

If the capital stock is $25,000, divided into shares of $100 
each, there are 250 shares. 

The instrument which is given the owner of stock is 
called a stock certificate, or stock. Study the form on the 
next page and find out how such a certificate differs from a 
promissory note. 

The amount of money to be distributed from the earn- 
ings of a company among the owners of common stock is 
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Capital Stock 1,000 Shares of 


100,000. + $100.00 each 
Sok as ane Manufacturing Oy 


ont * 


“hatny 


Stock Certificate No..<4 


Ohis Certifies sat 


ts entitled to. A2OO shares of One Hundred Dollars each, in the capital stock of the Acme 

Manufacturing Company, fully paid and non-assessable, transferable only on the books of the 

Corporation by the holder hereof in person or by attorney upon surrender of this certificate properly 
endorsed. 


In Witness whereof, the said corporation has caused this certificate to 


be signed by its duly authorized officers, and to be- sealed with the Sgal of 
(seat) the Corporation, aeteccags, ALL, “zeke 4 


of- AnD eho 


4 Secretary and Treasurer, 


CERTIFICATE OF STOCK 


determined by the board of directors. The money sec 
distributed is called a dividend. The rate of dividend is 
always computed on the par value. Thus a 6% dividend 
means 6% of the par value, whether this be $100, $50, or 
$1 per share. 

The market value of a stock is the price it brings as a 
purchase, or as a sale. If aman pays $80 for a $100 share, 
the market value is $80. This value may fluctuate from 
day to day or even during the same day. Newspapers 
always quote the market value. 

Companies sometimes issue two kinds of stock, called 
common and preferred. Preferred stock has the dividend 
rate fixed in the stock certificate. This dividend must be 
set aside from the earnings of the company before a divi- 
dend on the common stock can be distributed. 
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Brokerage 


A broker: is an agent who buys or sells for the owners. 
The compensation which he receives is called brokerage. 
This is usually a certain sum for each share of stock bought 
or sold. 

It is the custom of the New York Stock Exchange to allow the 
broker 20¢ per share for buying or selling any stock which brings 
$125 or more per share, 15¢ per share for stock whose market value 
is between $10 and $125 per share, and 73¢ if the market value is 
less than $10. (1924.) 


Thus, the brokerage for selling 100 shares of Mo. Pacific R. R. stock 
(par value $100) at $25% per share is 100X15¢, and for selling 100 shares 
of M. K. & T. R. R. stock (par value $100) at, $92 per share is 100X7%¢. 


When brokerage is expressed in per cent it is computed 
on the par value. 

Problems about Stocks 

1. On a certain stock certificate is found this statement: 
“Capital 1000 shares of $100 each.” Express the capital in 
dollars. 

2. How many shares of $100 each in a company’s capital 
of $1,000,000? 

3. A man owns 10 shares of bank stock. On his stock 
certificate is the statement: “Capital $60000; shares $100 
each.” What % of the capital stock does he own? 

4. How much must you pay, including brokerage, for 10 
shares of United Railway stock when it is quoted at $8.25? 

5. How much in money is a 6% dividend when the par 
value is $100? $50? $1? 

6. What is the probable effect of a high dividend rate on 
the market value? Why? 
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How to Read the Stock Market 
Table I shows the prices of certain stocks during the day, 
the change over the preceding day, the last quotations at 
the close, the net change, and the number of shares sold 
on the Stock Exchange at New York City on Aug. 5, 1918. 


TABLE I - 

Prev. Net 
ae Name of Stock Close Open High Low Close Change 
400 Balt. andO.. . 54 543 543 54 54 0 
200 do* preferred 57 57 57 57 57 0 
200 Colo. Fuel & Iron 45 454 454. 45 45 0 
500 Mo. Pacific .. 235 237 233 233 234 —i 
300 Norfolk & Western 103 103 1034 103 1032 +i 
600 Wabash... . 9} 5 93 9} 4 0 
100 Woolworth .. 1124 111 111 111 111 —13 


The first line of this table is to be read as follows: On 
August 5, 1918, there were sold on the New York Stock 
Exchange 400 shares of common stock of Baltimore and 
Ohio Railroad. The first sale (called ‘“‘Open”’ in the table) 
was made at $544 per share; the highest price was $543; 
the lowest price was $54, which was also the price of i 
last sale of the day (called “Close”? in the table). Net 
change means the difference in price between the last sale 
of the day and the last sale of the previous day. In Balti- 
more and Ohio there was no net change, although the price 
fluctuated during the day. 

*The second line means this: There were sold 200 shares 
of Baltimore and Ohio preferred stock (*do means the 
same) at $57 per share, there being neither net change nor 
fluctuation during the day. 

Tell the meaning of the rest of Table I, 


STOCK QUOTATIONS aay, 


Table II shows the sales and prices on Dec. 24, 1919, of 
the stocks listed in Table I. It is to be interpreted exactly 
as Table I was interpreted. 


TABLE II 
Name Prev. Net 
Sales of Stock Close Open High Low Close Change 
6400 Balt. and Ohio. 32 32 322 312 321 % 
1200 do preferred 463 46 46 45+ 45} 

200 Colo. Fuel & Iron 40 398 40 392 40 ? 
‘1000 Mo. Pacific 25% 252 25% 254 252 ? 
1400 Wabash 8% 84 83 8 8 ? 

100 Woolworth 1212 122 122 122 122 ? 


1. Find the amount of net change for each stock. 

2. Tell the meaning of Table II for each stock. 

3. Look on the market page of your newspaper for the 
quotations on the stocks listed in this table. 


Problems Based on Tables I and II 


1. Name the stocks in Table I which sold at a discount 
(below par). Name those which sold at a premium (above 
par). 

2. Which stock sold at a premium in Table I and is not 
listed in Table II? 

3. Name the stocks which made a plus net change in 
Table II. 

4, Find the total sales in shares in Table I. 

5. Compute the ratio between the total shares sold in 
Table II and those sold in Table I. 

6. A man invested $5000 in Missouri Pacific Railroad 
stock at 253, plus 15¢ brokerage. How many shares did 
he buy and how much money had he left? 
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7. How much money was sent to the owner by the 
broker who sold 1000 shares of Norfolk and Western Rail- 
road stock at 984? 

8. What was the total cost to the man who bought 200 
shares of Balt. and O. stock at 54 on Aug. 5, 1918, plus 
brokerage at 15¢ per share? 

9. If the buyer in problem 8 sold his stock on Dec. 24, 
1919, at 323, less brokerage, find his total loss. 

10. If Balt. and O. stock paid no dividend for 1918 and 
1919, what additional loss did the owner of such stock 
sustain? 

11. Compute the loss of the man who bought 300 shares 
of Wabash at 94 and sold it at 82, brokerage 74¢ per share 
in each transaction. 

12. Compute the gain of the owner of 100 shares of 
Woolworth stock if it was bought at its lowest price in 
Table I and sold at the highest price in Table II. Do not 
omit brokerage. 

13. Some persons think that stock transactions should 
be classed as speculations rather than as investments. Do 
you now see why they think so? 

14. Select five stocks from your daily paper and keep a 
daily record for a week of the net change of each. At the 
close of the week express your results in 5 suitable graphs. 


How to Compute the Rate of Income 
In the case of stocks the amount of the dividend on each 
share is also the income on a share. 
The dividend = par value Xrate of dividend. 
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The rate of income is the per cent which the income is 
of the purchase price (market value at the time the stock 
was bought). 

This formula is helpful in solving certain stock problems. 


Par value Xrate of dividend = market value Xrate of income. 


PrositemM.—When 6% stock is selling at 120, find the rate of income. 
$6 is the income produced by each share. To get this income the buyer 
paid $120. The problem then becomes an easy one in percentage. “$6 
- is how many per cent of $120?” 

Proor.—$100 (Par) X6% (Rate of dividend) = $120 (Market) X5% 
(Rate of income). 

The formula also helps to solve this type of problem: 
“What may be paid for a 6% stock to make 8% on the 
purchase price (market value)?’ 


Sotution.—A 6% stock yields $6 income on each share. The problem 
then becomes ‘‘$6 is 8% of what amount?”’ $6 is 8% of $75 (market value). 

Proor.—$100 (Par) X6% (Rate of dividend) =$75 (Market) x8% (Rate 
of income). 


Problems 


1. When U.S. Steel 7% stock was selling at 105, was the 
rate of income more or less than 7%? Why? 

2. When 4% railroad stock sold at 85, was the rate of 
income as much as 5%? At what price must this stock be 
bought to earn exactly 5% income? 

8. When a certain bank stock was selling at 115, its 
dividend rate was 10%. Find the rate of income. 

4. In 1920, the bank stock mentioned in problem 3 sold 
at 150. What was the rate of income at this price? 

5. If a buyer is satisfied with a 5% income on a 10% 
bank stock, what can he afford to pay for the stock? 
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COUPON BOND 


TOTAL eats ISSUE 5 250.0004 


He ve Goceived Me te Gyms Piech hig, pthtsbedinhhblyef 
in Me. Gounty sy aes rad te Habe hichitg rnises fe ppay np Mher~ 
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Hi 


Aaestonony ereals i ia Set arty Cory: Da cn pmb 

Signed wn in usbehall by is President nd is corporale pApyerity all red ai relics dy, 

% ewe and the ith coupons each te be authentoaled by am Sireg fs sumulal 
farcrsscrers sigmedture this first day ef November AD Enyhteeruntred anibdivsety [arce, 


Glazens Streel Railway Company 


Notr.—The above form shows only the last ten of the fifty coupons 


originally attached. This is a 25-year bond with two interest coupons 
falling due each year, 
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Bonds 


1. National, state, county, and city government, and 
other corporations sometimes borrow money to meet cer- 
tain expenditures. This may be done by selling bonds. 

2. A bond is a promise under seal by a corporation to 
pay a certain sum of money at a specified time. 

3. Study the picture of the coupon bond on page 350 to 
_ discover (1) in how many ways it is like an ordinary promis- 
sory note; (2) in how many ways it is different. 

4. Write the resemblances and differences. 

5. Bonds may be issued in any denomination, but the 
usual size is $1000, $500, or $100. 

6. Bonds usually have a long time to run, such as 15, 
20, or 30 years. 

7. Turn to page 344, and read carefully once more a stock 
certificate. 

8. Write at least three important ways in which the 
bond on page 350 differs from the stock certificate just read. 

9. Some pupils find five important differences. Can you? 

10. Study the interest note (coupon) on this page. 
Then answer these questions. Peoria rites eae 


s : AMERICA will pay to bearer 
9 
(1) How often is the interest due? | 0) ufarch 15, 1922, at the 


(2) What is the face of the bond Treasury Department, Wash- 
from which this coupon was cut? ington, or at a designated 
(3) If you were the owner of this eae sf ae : see ae 
coupon, how would you get payment | 4) a 419% $50 Coupon Bond 
for it? When? of the Third Liberty Loan. 
(4) What care must be taken of | 1979535 


coupon bonds? Register of the Treasury. 
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Buying Bonds 

1. Bonds are bought and sold through brokers. Your 
banker can also obtain them for you. 

2. Why may it be better for the small investor to buy his 
bonds from his banker? 

3. Young investors should early make the acquaintance 
of the local banker. Why? 

4. The brokerage, premium, and discount are computed 
on the par value (face value). 

5. Interest on bonds is due at intervals named in the bond. 

6. When bonds are bought between interest dates, the 
buyer pays the interest earned to the day of purchase. 
This is called accrued interest and it comes back to the 
owner of the bonds at the next payment of interest. 

7. On Nov. 27, 1920, 44% Third Liberty Loan bonds 
were quoted at $88.50. This means that the buyer must 
pay $88.50 for a $100 bond, also the interest on $100 at 
44% from Sept. 15, 1920, to Nov. 27. 

8. If you count the actual days, how much is the accrued 
interest in problem 7? Why is it right for the buyer to pay 
this accrued interest? 

9. How much money did I pay on Nov. 27 for three $100 
bonds based on the quotation in problem 7, omitting the 
brokerage? 

10. Find the cost of ten one thousand dollar U. S. 2’s 
when quoted at 98, allowing §% brokerage, if bought 
immediately after the interest is due. 

11. Make and solve five problems based on the price of 
Liberty Loan bonds at the time you are studying this page. 
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12. On Dec. 24, 1919, 44% Fourth Liberty Loan bonds 
were quoted at $91.40. The last interest payment on these 
bonds was Oct. 15, 1919. How many $100 bonds, broker- 
age 4%, could have been bought with $5050 and how 
much money was left? . 

Hint.—Remember that the total amount paid for one bond is 
a sum of three addends. 

13. With the money remaining in problem 12, how many 
$50 Fourth Liberty Loan bonds could have been bought on 
Dec. 24? How much money remained? How might the 
money left have been safely invested? 

14. Consult a newspaper which contains the bond market 
and find out how many $50 Liberty Loan bonds described 
in problems 12 and 13 you can buy for $5000 at the time 
you study bonds at school. 


Finding the rate of interest bonds earn for the buyer, assum- 
ing that the bonds are held until maturity and 
that the face value is paid at that time. 

1. The bond interest is the interest named in the bond. 

2. The buyer’s interest is the interest earned by the bond. 
It may be equal to, less, or greater than the bond interest, 
accordingly as the bond is purchased at par, at a premium, 
or at a discount. 

3. If a 5% $100 bond, due in 6 years, is selling at 104, 
the total bond interest for 6 yr. is 6X$%5, whereas the 
interest (income) actually earned by the investment is $30 
less $4 (premium), or $26, because the bond at maturity is 
paid at par value. 
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4. If a 5% $100 bond due in 3 yr. is bought at 98, the 
total bond interest is 3 X$5, but the total interest (income) 
actually earned is $15 and $2 (discount), or $17. 

5. The rate of interest a bond earns for its buyer is based 
on the amount paid for the bond, exclusive of accrued 
interest which is returned to the owner at the time he 
receives his first interest. 

6. In problem 3 the actual interest earned in 6 yr. by an 
investment of $104 is $26. The interest earned in 1 yr. is 
$26+6, or $43. Consequently the rate of interest the 
buyer actually gets is $44 +$104 =4.16+ %. 

7. If the reasoning in problem 6 is employed on the bond 


in problem 4, the rate of interest to the buyer ee 
$53 

=—3 —§,78 : 
Tee 


8. The next formula will be found convenient in solving 
bond problems. 


Par value + Bond interest = Market value + Buyer’s interest. 


9. What rate of interest do 6% bonds yield, due in 7 
years, if bought at 108? 


$100 +$42 =$108+$x(Buyer’s interest). See formula in number & 
$x = $34. 


Rate of interest yielded to buyer = 81 41% nearly. 


Norr.—In the above computation simple interest is used. Bankers 
use tables in which the principle of compound interest is employed. On 
bonds with a short time to run, the difference between the two methods is 
very small. For all practical purposes the ordinary bond buyer may use 
the method indicated above. 
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10. When Third Liberty Loan 44% bonds had exactly 
9 years to run until due, they were quoted at 93.20. Omit- 
ting brokerage, find the buyer’s rate of interest. 

11. If 6% bonds selling at 112 have exactly 154 years to 
run, determine the buyer’s rate of interest. 

12. When U. S. 4’s were selling at 106, 7 years and 3 
months before maturity, what was the rate of interest to 
- the buyer? 

13. On Nov. 29, 1919, a United States Treasury certifi- 
cate, worth $100 on Jan. 1, 1924, was purchased for $84.40. 
Some people said that at this price the investment was 
earning 4.27% compound interest, compounded yearly; 
others said the rate of interest earned was only 44% com- 
pounded yearly. Use your knowledge of compound interest 
to see which statement is correct. 

14. By use of the compound interest table on page 320, 
determine whether a $1000 United States Treasury certifi- 
cate due Jan. 1, 1925, purchased Jan. 1, 1920, for $824, 
earns as much as 4% interest, compounded yearly. 

15. What rate of simple interest are Third Liberty Loan 
bonds earning the buyer on the day you are studying this 
page? . 

16. Compute the rate of interest earned by Fourth 
Liberty Loan bonds if they are bought at the current price. 


Why We Should Want to Own Good Bonds 


1. United States Government and many municipal bonds 
are the safest investment that can be made. There may 
be others just as safe, but none safer. 
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2. The interest is paid promptly at the time it is due. 

3. They can be bought in small denominations. 

4. They are good security at banks if the owner needs 
to borrow money for a short time. 

5. There is always a cash market for them. This is 
advantageous both to buyer and seller. 

6. In the case of registered bonds the interest is sent 
to the owner. 

7. To the person with a small income, United States 
bonds are free from all tax. 

8. Their depreciation (loss in market value) is likely to 
be less than that of most other property. 


How Bonds and Stocks Differ 


1. Bonds are promises to pay a certain sum of money at 
a definite time. Stock certificates are merely evidence of 
ownership. 

2. The amount of interest and the time of its payment 
are definitely fixed. Dividends are not certain. 

3. The payment of bonds is guaranteed by some form of 
security. There is no guarantee of any kind in a stock. 


Why Persons with a Small Income Should not Buy Stocks 
for Investment 


1. The market value of most stocks fluctuates widely. 

2. Dividends are not certain. 

3. The rate of dividend is not fixed except in preferred 
stocks. Even in this case it is not guaranteed. 

4. The speculative factor is too large. 
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1. A farmer bought a horse on Apr. 1 for $175. On 
Oct. 1 he sold him for $200. If the work done by the horse 
paid for his board, and if money was worth 6% to the 
farmer, find the per cent of profit on the selling price. 

2. In 1918 a certain level Ohio farm averaged 23 bu. of 
wheat per acre, valued at $2.15 per bu. The following 
items show the acre cost of growing wheat on this farm: 

Plowing, 7 hr. @ 60¢; 

Harrowing and disking, 5 hr. @ 60¢; 

Seed, 2 bu. @ $2.15; fertilizer, 250 Ib. @ $20 per ton; 
Interest on the above labor and expense at 6%, $.84; 
Interest on 1 acre of land valued at $150 at 6%; 
Harvesting and threshing, $3.30; 

Delivering to market 1 mile away, $.60. 

Determine the profit per acre on this farm. Is growing 
wheat a profitable farm practice under these conditions? 
Is there any item of cost omitted in the statement above? 

3. If the farm were hilly and located 7 miles from market, 
how would the cost items vary in the previous problem? 

4. A certain Ohio farmer in 1918 raised 5 acres of potatoes 
averaging 110 bushels per acre. He sold them at $1.25 per 
bushel. It required 14 bushels of seed potatoes valued at 
$1.50 per bushel for planting an acre. Materials for spray- 
ing cost $1.60 per acre. The labor per acre was estimated 
at 45 hr. (man and team) at 75¢ per hr. The cost of pick- 
ing up and sacking was $2.25 per acre. What was the gross 
profit per acre? What was the farmer’s net profit on 5 
acres after deducting interest @ 6% on land valued at $120 
per acre, also interest @ 6% for 3 mo. on his labor and 
expense, and a 13% tax on a tax valuation of $90 per acre? 
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Problems About Real Estate 

1. If you have $7200 to invest, which will be the better 
proposition, lending it at 6% interest, or buying a small 
business property which rents for $55 a month? Allow 
$125 a year for repairs, $40 for insurance, and $70 for taxes. 

2. A man bought for $7000 a storehouse, which he rented 
for $40.00 a month. He paid annually $65 for repairs, 
$50.00 for taxes, and $35.00 for insurance. At the end of 
two years he sold the property for $7500. Did he make 
more, or less, than he would have made by putting his 
money into a savings bank which pays 4% interest, com- 
pounded semi-annually? 

3. I paid $4000 for a house and lot. The taxes are $45 
per year, and other yearly expenses are estimated at $60. 
What rent must I charge per month to make 6% interest on 
the cost of my property, if the house is vacant. on an aver- 
age 84% of the time? 

4. A man paying $60 a month house rent has $4000 in a 
savings bank. The bank pays him 4% interest per annum, 
compounded semi-annually. Will he save or lose money 
by buying a house for $10,000 with the $4000 cash and a 
6% note for the balance, if taxes on the house are $115 a 
year and repairs and other expenses are $100? How much? 

5. James Forest has $1250. He can lend it to Alfred 
Wood for one year at 6%, or he can purchase with it a farm 
mortgage due in 3 yr. with interest at 54% per annum. 
What would be Mr. Forest’s income in each case from his 
investment? State in writing all the reasons you can think 
of why he should prefer the farm mortgage. 
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1. In Texas the legal rate of interest is 8%. In Ohio it 
is 6%. How much greater is the Texas rate than the Ohio 
rate? What per cent greater? 

2. In the window of a bank of a large city is found this 
statement, ‘“‘We pay 4% per annum on your savings.” 
Across the street in another bank’s window is found this 
statement, “‘We pay 25% more.’”’ What does this mean? 

3. A young man on July 10, 1912, bought 10 shares of 
bank stock (par value $100) at $115 per share, no brokerage. 
This stock paid a 10% dividend each year, 4 paid Jan. 1 
and 4 paid July 1. He owned this stock Jan. 15, 1924. 

(1) What rate of income was realized by the owner? 

(2) What amount in dividends was paid to the owner? 

(3) The owner of this stock placed each dividend, as 
soon as it was received, into the savings bank at 4% simple 
interest. How much had the dividends earned for him in 
this manner on Jan. 1, 1924. 

Hint.—The first dividend, $50, was deposited Jan. 2, 1913. 
The second was deposited before July 5, 1918. Each dividend 
was deposited on or before the 4th of the month in which it 
was due. 

(4) On Jan. 20, 1924, this stock was sold at $150 per 
share. What was the rate of profit? 
(5) What was the rate of income to the new owner? 

4. In July, 1899, a teacher bought a $1000 5% Florence, 
Ala., bond, interest payable semi-annually. How much 
interest had this investment earned for the owner when the 
bond was paid, Jan., 1919, if the owner re-invested each 
interest coupon of $25.00 at 4% the day it was due? 
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Investing in a High School Education 


The Federal Bureau of Education at Washington has 
found out that boys leaving school at 14 receive an average 
weekly wage of $4; at 18 these boys receive an average of 
$7 a week; at 20 they get an average of $9.50 per week; at 
25 they get an average of $12.75 per week. The average 
total wages at 25 for such boys are $5,112.50. 

The boys who stop school at 18 to begin work get on an 
average $10 per week; at 20 they get $15; and at 25 they 
are getting $31. The average total earned for such boys 
at 25 is $7,337.50. 

1. Construct graphs showing the average weekly wage of 
the two groups at the ages named. 

2. Find the ratio of the total wages at 25 of the boy who 
remained in school till 18 to the total wages of the one who 
quit at 14. 

3. Was the additional time spent in school a good invest- 
ment? 

4. Which of these groups will first reach the limit of 
their earning power? Why? 

5. What opportunities may the high school boy have at 
25 years of age, or older, which probably would never come 
to the boy who quit school at 14? 

6. Would it be a good investment for a young person 
without means to borrow from some friend $100 a year, at 
6% simple interest, for four years in order to go to high 
school? 


qd. 
3947 
8325 
6482 
9638 
4358 
2622 
8301 
5289 
6384 
7236 
5847 
2282 


70711 


CHAPTER XIII 
REVIEWING THE YEAR’S WORK 


Checking Addition 
i 
Check these results in 5 minutes. 
JA. 3: 4. 5. 6. 
7892 4896 8390 3553 SSE 
1040 2463 4099 6289 0292 
6238 2949 6253 2287 3462 
4892 6284 9246 3264 7385 
3622 4392 7839 5389 2462 
2363 6250 6284 2622 1963 
5248 9083 3392 5483 8424 
9099 5969 1564 9060 5689 
2262 «230 1763 5263 3562 
3104 6396 1888 7482 9842 
2042 5122 8881 9628 5620 
3969 2215 3089 3385 3356 
51771 63254 62688 63705 64434 
II 


The account below shows for a week the daily and total 
collections of each of six cashiers for a certain gas company 
and the commission due each cashier at 1%. 

There are several errors in the totals. Find them and 
check your work. How may you know that your work is 


right? 
Cashier 


Miss Jones 
Miss Will 
Miss Arnold 
Miss Casey 
Miss Baker 
Miss Sands 


Totals 


Mon. Tues. Wed. Thurs. Fri. Sat. Total Ces 8 
$ 418.20 $ 392.16 $ 408.95 $ oir 62 $ 296.90 $ 425.16 $ 2316.99 $ 23. 17 
428.40 250.2 317.75 296.18 324.82 386.24 2003.50 20.04 


432.15 252.65 400.20 385.62 216.94 465.70 2163.26 21.63 
296.33 384.24 253.16 484.20 416.10 258.95 2092.98 20.93 
304.15 215.93 392.99 456.32 389.05 304.01 2062.45 20.62 


$2160.89 $1804.22 $2237.87 $2560.74 $2006.00 $2058.98 $12834.70 $128.31 
361 
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Checking a Subtraction Test 


The next work is a copy of a junior high pupil’s paper on a 
subtraction test. Each correct answer is worth 33. The 
paper was marked 100. Find out if this was the right 
grade. If your answer is “No,” find the right grade. 


a b Cc d e 
1 5263 6352 1546 6904 5362 
1825 4918 1029 3258 4284 
3438 1434 bty/ 3646 1078 
2 2784 5248 1900 5426 3000 
1279 2967 1375 2879 2148 
1505 2281 525 2547 852 
3 9000 3642 6397 6014 3021 
2462 2984 2989 5295 2674 
6538 658 3408 719 347 
4 3048 2863 6072 4321 2601 
2659 1678 5994 1895 1452 
389 1185 78 2426 1149 
5 3982 5343 1684 7000 5000 
2946 3435 1596 2482 3604 
1036 1908. 78 4518 1396 
6 8742 8004 3009 63780 7104 
3695 2995 1998 45999 6908 


CHECKING MULTIPLICATION TESTS 
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Find the errors in these 3 minute multiplication tests. 


I 
a b c 
1. ¢ x84 =63 64 x3 =40 3 Xte =a 
2. 3 X08 =383 33 X22 =93 2x71 =54 
3. 3 Xoe =1e z X125 =63 3X2 =16 
A235 X25 =67% £x37i =25 ss X843 =3555; 
II 
5624 9389 5158 3528 6809 9807 
18 79 42 35 69 91 
101232 741731 «=. 216636 = 123480» 479821 +=: 892437 
Il 
43957 52468 73098 87692 30296 
73 46 29 37 31 
3208861 2413528 2119842 3244604 930176 
IV 
45239 53429 60871 39245 
278 951 273 436 
12576442 50810979 16617783 17110820 
V 
406 550 640 802 302 340 
22 36 60% 40 204 560 
8932 19900 384 ° 32080 61608 190400 
VI 
424 35.8 6.98 25.4 8.75 .256 
36 AQ 64 035 028 74 
15.264 15.036 446.72 889 345 .18944 


364 


REVIEWING THE YEAR’S WORK 


Checking Division Tests 


Find the wrong answers and correct them in these 3 
minute division tests. 


a 
1, 3+4=3 
2. $+2=14 
3, $435,=2 
4. +3=19 
a b 
4: 1 001 
12)12 2.5).025 
2. 100 5 
1)10 .17).85 
3: 10 80 
8.4)84 8)6.4 
4. 40 4 
.021).84 .9).36 
a 
1, 12+12=1 
2. 10+ .1=100 
3. 84+840=.1 
4, 3.24+81=.04 
5. 1.25+ .05=2.5 
6. 8+ .25=3.2 


.12+12=.01 
75+25=3 


(84+8.4=10 


84+ .021=40 
64+ 08 = 8 
3.6+9= 4 


c 
Bite hil 
8 4 2 
7+1— 43 
‘Sia 4 
32191 
AS 4 
Bs late 8 L 
Bie DP BF 
d e 
.60 10 
.02)12 .001).01 
os a 
.5).15 840)84 
2 __ .04 
02). 004 81)3.24 
12 1 
1.2)14.4 3) 230 
c 
.01+.001 =10 
75 + .25 =300 
.84+21=.04 
3+3=9 
6.3+3=21 


3+ .02=90 
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& 
Find the error in these accounts. 

Dr. Cash Cr. 
Mar. 1| To Balance.. .|& 26.40|| Mar. 5| By Rent.......... $ 20.00 
¢ TS ISG oc aie 6 90.00 bf Nee SROCSA Oe 5.00 
Ke Tahoe I TLET ESTs acter 15.00 ETT e GTOCEntES «te 6.20 
CO em O lobbing enema 25.00 
S18! Balances cae 72.60 
$130.00 $130.40 

Dr. Frank Fox Cr. 


1923 
Apr. 


“ 


Apr. 12| To Balanceonhand|§$ 14.60 


Cash 


Dr. 


1| To Balance on hand|$ 12.50 
6| To Wages (working 
after school 


and Sat.)... 8.00 


$ 20.50 


Gr 
1923 

Apr. 8) By Clothing (shoes)|$ 4.50 

&"8\ © Amusement 
(movies)..... AG 

“~~ 11| “ Church (contri- 
bution)...... 265 
CeO ean OLONCE serie or 14.60 
§& 20.50 
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A Speed Test in Checking Addition 


Find out in 10 min. why this boy’s paper was marked 75%. 
Be sure to check your own answer if it does not agree with 
the boy’s answer which is printed below each example. 


783 
420 
828 
539 
304 
196 
217 
604 
975 


4915 


932 
749 
288 
539 
672 
416 
284 
219 
704 


4803 


A Speed Test in Checking Division 


4932 


389 


Check this work in 8 min. 


573 


88 ) 50336 
924 


63 )58275 


212 


72) 15264. 


432 


82)35424 


215 
787 
478 


200 
3330 


245 
306 
498 


390 


39) 15210 


524 


19)10146 


864 
977 
590 
745 


681 


43) 29283 


580 
27) 15660 


Check these answers in 4 min. 


92531839 
54232991 


. 38298848 


15025346 
12009056 


3016290 


SPEED TESTS IN CHECKING 


Checking Subtraction 


122362975 
91392880 


30790095 


105604633 
94372654 


11231979 


A Speed Test 
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If your result does not 
agree with the one here given, prove it. 


87545006 
79306239 


8228767 


116504717 
46423608 


70081109 


Checking a Multiplication Test 


181540147 
99620308 


81919829 


114126502 
57107940 


57018562 


This girl’s paper was marked 80. Find out by solving all 
the examples whether the paper was marked properly. 
Each correct answer is worth 10. 

Prove your answer if it does not agree with the one here 


given. 
8742 
360 
3147120 


9786 
45 


~ 340370 


191727 


6739 
19 


128041 


4079 
57 


232503 


4921 
73 


359233. 


6785 
96 


651360 


9524 
58 


552392 


9809 
42 


411978 
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Acquiring Skill in Computing Discounts 


Read these results without the help of pencil if possible. 
Business men often use pencil and paper to check results 
which they obtain at a glance mentally. 


St a 


a 


. $60 less 20% 
84 less 25% 
90 less 10% 
24less } 
32 less 4 


b c 
$2 less 40% 90¢ less § 
Sless  .25 45¢ less 333% 
9less , 3 60¢ less 20% 
4 less 10% 50¢ less 3 
3 less 5% 80¢ less $ 


II. Successive Discounts. 


Find the missing number. Use the single equivalent 


discount if it is helpful to do so. 


a 
Discounts 


20%, 10% 
15%, 10% 
10%, 5% 
i i 
2) 4 
a, 10% 
30%, 20% 
40%, 10% 
10%; 9% 
20%, 5% 
25%, 10% 


necessary. 
List 

1. $40 
2. 100 
3. 80 
4. 50 
5. 20 
6. 70 
7. 30 
8. 22 
9. 340 

10. 10 

11. 18 


6 10% 


b 
Net List Discounts 
? $200 332%, 10% 
? 300 162%, 10% 
? 400 ee, be 
? 250 10%, 5% 
? 800 20%, 10%, 5% 
? 300 10%, 10%, 10% 
le? 480 i, #4 
? 500 10%, 2% 
? 240 2th eae, 
? 900 20%, 10%, 5% 
? 600 .25, .10, .05 - 


Use pencil only when 
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To make an inventory is to take account of stock on hand. 
Inventory computing tests enable you to take stock of your 
ability in computation. 

Copy the example only if it is necessary. 

Time yourself on each test. Then check the work. 

Good eighth year pupils are not satisfied with anything 

less than 100% accuracy. 


Fundamental Facts 


The following battery of inventory tests is designed to 
cover all the fundamental facts applied to the four funda- 
mental processes. 

Addition 

These 45 examples contain the 100 addition facts if 

adding is begun at the bottom of the column. 


a b c d e f g h i j k 1 fie be Ha) 0 
PE ae ia tO Di lets Sen cae 1 O) ONS AL Gnade 
Dy LU Ba MT a ANT SN geo: Sete ena 6 TERE Vega PON 6° 
Bee Oe Sl le ae oe Oh 2 Oo Oia ge De a 
pera Once renee Leer. PEE Oe Or 1 aloha ea ee 
CO Moe eh Os Fo (Oe TT Oo ek OF Sia ee 
Mm ee et ne OF ee von AY 69% Ue IOS 4 BO 
feeUnio tO yr TO os Og ud: OTS Poe o 
Heese OO eo Oy a bet ys Ale ZO tee 2-2. ee 
GM ER aS RD a OL. Vdd) Or On) Des Oiaeaaad 
CMa tye Oe ae Oe 2H ay HOG Bi Oe Oe hse 
me Ones 2 eras Be Ot lai Oat elev 
eres a eke eA nO.” 2.) 2° a4) 08 8O,) Oe NO 
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7598719 
4887916 


80314927 
46349441 


8590323 
5962665 
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Subtraction 
Set A 
These examples contain 90 subtraction facts, each occur- 

ring but once, by the Method of Equal Additions. 


76697666 9562145 

22416569 9208247 

8760051 4003347 

2273528 2712617 

42754101 2558496 

32851519 1412743 
Set B 


80802121 
65887712 


82364354 
35845858 


93832917 
32105144 


These examples contain 90 subtraction facts, each occur- 
ring but once, if the Borrowing Method is used. 


1 
92780 
44146 


2 
87314 
22349 

8 
52785 
32859 


14 
39866 
36939 


3 
70031 
16598 


4 5 
40033 47823 
27127 17358 

10 11 
58496 97442 
12743 38465 

16 17 
71125 95126 
68237 92717 
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Multiplication 


This test contains all the multiplication facts from 2x2 
to 9x9. 


4357 8692 7398 2645 

74 oe 29 92 

2645 8739 7534 6982 

54 45 86 68 
Division 


This test requires 90 multiplication facts if the correct 
answers are obtained. 


71608 ) 60508760 87160)79838560 39245 ) 17110820 
45239 ) 12576442 53429) 50810979 60871) 16617783 


Common Fractions 


Write all answers in lowest terms. 


a b c d 
o4+4- -2+4- 444-3445 
Z 4-4- 3-$- ¢-%- 4. 4- 
3. 3X3 = 3x4 = ix4 = é X12 = 
A $xd= 4x95 txd= tx 4= 
Dw4e x27 =) 3) XS = 2) xXbi= 8 x2355 = 
6 4+$- f43- b+3- 3445 
7 $+8 = 326 = 223 = 4426 = 
8 32-3 = 128+6 = 153+5 = 244+4 = 
9.182+6 = 154+4 = 122+8 = 234+12= 
10.. 23 x25 = 34 X2i = Oo, 2a = © 12) x25 = 
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Decimal Fractions 


The only important skill that is peculiar to decimal 
fraction processes is ability to place with 100% accuracy 
the decimal point in the product or in the quotient. 


Set A 


Place the decimal point where it belongs in each of these 
products. Supply zero where it is necessary. 


1. 3.4X6.5 =2210 pe 
2. .68 x .75 =5100 12. 
3. 4X .96 =384 13. 
4. .04X9.6=384 14. 
5. .025 xX .25 =625 15. 
6. .4X .88 =352 16 
7. .07 X .008 =56 17 
8. 64 x .64 = 4096 18 
9. 12.5 X125 = 15625 19 
10. 13.5 X1.35 =18225 20. 


Set B 


23.5 X2.5 =5875 
34 X .034 =1156 
88.2 X .81 =71442 
3.45 X .09 =3105 
.03 X 500 = 1500 


. 3004 x .004 = 12016 

. 3.1416 X40 = 1256640 
. .26 X3.75 =9750 

rol Xe  OOiey 


100 x .0001 = 100 


Place the decimal point in each of these quotients. Sup- 
ply zero where it is necessary. 


275 
1. 27.5)756.25. 


275 
2. .275)7.5625 


275 
8. 275)7562.5 


275 


4, 275)756.25 


275 


5. 275)7.5625 


275 


6. 2.75)75625 


275 
7. 2.75)75.625 


275 
8. 27.5)7.5625 


275 
9. .275)756.25 


minutes. 
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Set C 


Find and check the answers to these examples in 6 


verification. 


a 

. 3.4X6.5 =? 
04 X9.6 =? 
07 X.008 =? 
. 13.5 1.85 =? 
. 6.5 X.650 =? 
. 88.2 x.81 =? 

. 3004 x .004 =? 
. .01 X.001 =? 


b 
68 X.75 =? 
025 X.25 =? 
64 <.64 =? 


MOXOS. 


23.5X2.5 =? 
3.45 X.09 =? 
3.1416 X40 =? 
100 x .0001 =? 


Exchange your work with a classmate for 


c 
4X.96 =? 
4X.08 =? 
12.5 X125 =? 
.65 X65 =? 
34 X .034 =? 
03 X 500 =? 
.26 X3.75 =? 
.002 x 2000 =? 


Cancellation Test 


Find these results by cancellation. Remove large com- 
mon factors. Do 10 right in less than 5 minutes. 


a b 
ue 86 X27 x24, 25x16X7 _, 
9x4x6 14x12 
2. 18x19XxI17_, 17 x18X19X15_, 
85 X57 85 X90 
3. 12Xx15x18_, 16 X21 Sede 
72X8 14 x72 
4. 68X72 x99 _ 18 X27 x36, 
ASAT XT Sieh. 
5. 13X15 x12, se NCATE 


7360 7 360 


v4 INVENTORYING ADDITION 


I 
Do 12 right in 8 minutes. 
359 803 597 908 751 648 205 
235 924 383 762 839 276 110 
714 652 708 2713 986 382 324 
129 260 227 537 A74 401 638 
647 545 A474 154 318 514 411 
280 381 566 891 563 720 539 


II 
Add from left to right. Check from right to left. 
1. 7+84+54+44+948+5+ 3+ 442+ 54+ 9= 
2.114+846+44742438+4 44 74+8415420= 
3. 24+74+84+24+8+7+6+ 94+ 544+ 6415= 
4. 8+44+54+744+4+5+44+4154164+84 74+ 3= 
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375 


The standard score for examples of this kind is 18 right 


in 10 minutes. 


a 

1. 5226 
2883 
2584 

58 

2398 

2. 7493 
9016 
6487 
7591 
6166 


3. 8685 
4944 
5636 
3678 
3869 


b 
9149 
8367 

251 
7535 
5223 


8937 
6345 
2783 
4883 
1341 
7521 
2754 
4856 
7039 
9483 


Cc d 
6268 9397 
1725 6158 
8331 3732 
5493 4641 
3910: 7919 
8625 2123 
4091 1679 
3844 5555 
8697 6331 
7314 6808 
2846 8253 
6389 7594 
3528 6031 
3893 7426 
4678 7426 


Are you up to the standard? 


e 


7337 
2674 
9669 
5114 
8154 


5142 

376 
4955 
9314 
5507 


7296 
6802 
3690 


3285 
9735 


f 
8243 
6429 
9298 
7404 
2575 
3691 
4526 
7479 
2087 
8165 
3580 
6295 
3782 
9061 
3648 


How long does it take you to add these examples and 
to check your answers? 


$559.39 
393.63 
811.74 


$313.44 
145.15 
318.75 


$144.45 
454.23 
611.77 


$123.44 
312.34 


514.47 


$619.29 
314.36 
618.91 
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Time yourself. 
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A Common Fraction, Decimal, and Percentage 
Inventory Test 


Study the question; then write 


CHONAATPWHE 


. What is 4% of 75? 

. What is .04 of 80%? 
. What is 20% of 150? 
. What is .20 of 120? 


What is 4 of 140? 


. What is 25% of 160? 

. What is .25 of 140? 

. What is + of 180? 

. What is 333% of 165? 
. What is .833% of 156? 
. What is 4 of 195? 

. What is 40% of 90? 

. What is .4 of 90? 

. What is 2 of 90? 

. What comm. frac. =60%? 
. What % =3? 

. What decimal =375%? 


What comm. frac. =373%? 


. 2 =what %? 

. 385% =what decimal? 

. 18 is 8% of what number? 
. 24 is 8% of what number? 
. 15 is 20% of what number? 
- 40 is 5% of what number? 


What number is 


. 20% more than 60? 
. 25% more than 80? 


40% less than 150? 


28. 
29. 
30. 


31. 


32. 


33. 


34, 


35. 


36. 
37, 
38. 
39. 
40. 
41, 
42, 
43. 
44, 
45. 


46. 


47. 
48. 
49. 
50. 


Try again tomorrow. 


the answer. 


What is 2% of $100? 

What is 2% of $1200? 

How many mills in 2% of 
$1? 

120 is #% of what number? 

2% of $1 =how many cts.? 

What is the no. if 6% of it 
= $30? 

What is the no. if 5% of it 
= $60? 

What is the no. if .12 of it 
= $150? 

75 is 5% of what number? 

54 =.06 X what number? 

120 =6% of what number? 

.12 of what number = 180? 

175 =.25X what number? 

$15 = 14% of what number? 

$36 =3% of what number? 

What is 23% of $450? 

What is 3% of $780? 

80 is .16 of what number? 

What is $80, less 10% and 
10 off? 

Find .003% of $10000. 


3 3 =k 
4 4 o=? 


i of $10—-7.5% of $100 =? 
10% of 10% of 10% =? 
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Percentage 


Write the number of the example and its answer. 


O77 O50 =... 2. 5015 .... % of 200. 
Be Sus 26.7 Ygl01 12, 4. 8% of $23 =.... 
6. .20X$20=.... 6. .32 X$200=.... 
go. 20's 25%. 08 } oc. 8. 10% of 30=....% of 8. 
yp. 9. 15% of 12 ft.=.... 10545" = 22.2% Of 907; 
11. 125% ofabu.=.... qt. 12. 372% of 244hr.=.... 
13. $6-is 12% of ..:. 14.3 yae1s: 25 7 0l; a2. 
06) Fis). 1% of 4. 16. <5 1Sy8 2 OF .D: 
17. A rt.Z=....% of a 18. Each angle of an equi- 
straight Z. lateral A=....% of 
1S0% 


The Test of Life 


This test is given to those seeking employment in a certain 
department store in a large city. The passing mark is 
100. ‘The time must not exceed 10 minutes. 

Try to solve all right in less than 10 minutes. 


UG 98773 3. 75412 6. Find the cost of each of the following: 


37521 x8 (1) 9 yd. gingham @ 123¢ Ans. 
46378 Ans. 
73216 
53764 4. «98744 (2) 124 yd. muslin @ 22¢ Ans. 
+21976 X78 
Ans. Ans. (3) 4 pr. lace curtains @ $3.75 pr. 
2. 74621 Less 10% discount............ 
— 43130 Ans. Ans. 


Ans. 6. 9)13437659 
(4) 153 yd. lace @ 123¢ Less 25% 
discount Ans. 
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Reviewing Surfaces and Solids 


Write your answer in good English. 

Remember that some of these questions may have more 
than one answer. 

Construct the figure if it will help you to answer the 
question. 

What can I find and how can I find it if I know: 


aonFFrF WN & 


ae 


. The length of a cube? 

. The radius of a circle? 

. The side of a square? 

. The base of a right isosceles triangle? 
. The circumference of a circle? 

. The area of one face of a cube? 


The diameter of the base and the altitude of a 


cylinder? 


8. 
9. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 


The base and altitude of a right triangle? 

The base and altitude of a rectangle? 

The radius of a sector and its central angle? 

The dimensions of a rectangular solid? 

The radius and length of a cylinder? 

Two angles of a triangle? 

One of the acute angles of a right triangle to be 45°? 
The bases and altitude of a trapezoid? 

The diagonal of a trapezium and the two altitudes 


drawn to it? ‘ 


17. 
18. 
19. 
20. 


The dimensions of a rectangular coal bin? 

The radius of a sector and its are in feet or inches? 
The diameter of a circle? 

A circle and its circumscribed square? 
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1. How many degrees are there in the angle made by 
the minute hand and hour hand at 3 o’clock? at 6 o’clock? 
at 1 o’clock? at 4 o’clock? 


HINT.—If necessary use a clock face or watch face to help you. 

2. Through how many right angles does the minute 
hand of a clock move from 4 o’clock to 4:45 o’clock? 

3. Through how many right angles does the hour hand 
- of a clock move from 8 o’clock to 9 o’clock ? from 10 o’clock 
to 7 o’clock? 

4. Through how many degrees does the minute hand 
move in 60 min.? in 10 min? in 25 min.? in 5 min.? 

5. How many degrees in the angle formed by the hands 
of a clock at 11 o’clock? at 5 o’clock? at 7 o’clock? at 9 
o’clock? at 10 o’clock? 

6. Each of the questions in No. 5 has two answers. Do 
you see why? 

7. What per cent of a right angle is an angle of 60°? 

8. What per cent of a 45° angle is a right angle? 

9. How many degrees are there on the horizon between 
due west and due south? Between southeast and due north? 

10. How many degrees are there on the horizon between 
due south and due northwest? Between due north and due 
southeast? Between southeast and southwest? 

11. How many degrees are there between any point on 
the horizon and the point directly over head (Zenith)? 

12. How many degrees above the horizon is the north 
star in your locality? 
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A True and False Test 
On a sheet write the numbers in order from 1 to 22. 
Read carefully each of these equations. Place a check 
mark on your sheet after those numbers which enumerate 
true equations. Change those which you think are false 
to true ones. Write only the correct equation after its 
proper number. 


1. 8+3=3 of 8. 10. Area O =7D?. 

2. 2x6 =2 of 6. 11, Area A=} ab. 

3. 1000 x.016 =16. 12. Area A=aX} b. 

4. .05+.06 =.011. 13. Area sector = are X$R?. 

6. $+2=4x2, 14. 64 +21 =21, 

6. 10+.04 =250. 15. + X$18 =$18 +4. 

7. $5 =625¢. 16. 18¢+3¢=1 of 18¢. 

8. 1 bu. =32 qt. 17, P =P SR XT. 

9. 1 mi. =1660 rd. 18. Loss =sell.pr. —cost. 
TOG ee = 


20. In any rt. A h? =a? +0’. 

21. Inany A ZA+ ZB+ ZC = 2rt. Zs. 

22. 36 +49 =V36+V49. 
Same-different Test 

On a narrow slip of paper provide for two columns. 

Make the heading of one column ‘‘Same’’; of the other 
“Different.” 

Read each pair of numbers on the next page carefully. 
Then write the number which designates each pair in the 
proper column on your slip. No. 1 will go under “Same” 
because 3 =.663, but number 2 will go under “Different” 
because $ 7’o does not equal .1 dime. 
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2 .662 11. 123¢ $.125 
$ 10 sk -Cimers 12.2092 D 
aD? 
53 yd. 1 rd. 13. vgs aR? 
160 rd 1 mi. 14. D+r R 
163¢ 162% 15. CXR TR 
4 4% 16. 7D C 
003 3% 17. 23% ao 
3 .30 18. 34% .033 
017. .017 19. 2.5 ri 
O12-/ani. 2-2 ini 2205 425 250 


Triangle Completion Test 


Read carefully, then supply the missing number, word, 
or words. 


1. 
2. 


Iso s 2: 
3. 

. The largest angle of a right triangle is........ ms 

. The sum of the two acute angles of a right triangle 

ce eae 

. Each angle of an acute triangle is less than........ : 

. Ascalene triangle has........ sides equal. 

. An isosceles triangle has........ sides equal. 

. A triangle with three sides equal is called......... 

. The hypotenuse of a right triangle whose other 


The sum of the 3 angles of a triangle is.......... 2 
The size of each angle of an equilateral triangle 


° 


eiip vie! 


BS Raye angles of an isosceles triangle are equal. 


oF 


° 


sides are 5 and 12 is........ 
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FORMULA TESTS 


Writing Formulas 


Write the formula which tells 


1. The relation of the hypotenuse of a right triangle 
to the other sides. 

2. The area of a triangle. 

3. The area of a rhomboid. 

4, The convex surface of a cylinder. 

5. The area of a square in terms of its diagonal. 

6. The entire surface of a cube. 

7. The volume of a prism. 

8. The area of a circle in terms of its diameter. 

9. The area of a trapezoid. 
10. The area of a sector in terms of its are and radius. 
11. The angle sum of any triangle. 


Testing Formulas 


1. Is this formula true, st 7 = Why? 


2. Check your answer for number one by using these 
values: a=.5, b=.25, and c=.75. 


‘ Deeb ye s2h 
3. Is this formula true, Bote =——? Why? 
c a-+e 


4. Check your answer toh number 3 by using these 
values: a =.12, b=.3, and c=.18. 
a—c 


5. Is this formula true, ee ie et Why? 
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6. Check your answer for number 5 with these values: 
a=6, b=4 c=3. 


bab wi 0 
7. Is this formula true, -—-=——-? Why? 
a@c a-c 


8. Check your answer for number 7 with the values in 


number 6. 


a b ab 
9. Is this formula true, -x-=—? Why? 
ep: *ca 
10. Check your answer for number 9 with these values: 


e—.2,.0=.3,¢=.02, and d =-03.. 


Seeing Relations in Formulas 


1. In the formula, J=PXRXT, what will happen to 
I if P is doubled? What will happen to J if both P and 
Rare doubled? What if P, R, and T are doubled? 

2. Check your answers in number one for these values: 
P =$200, R=3%, and T= 2 yr. 

3. In the parcel post formula for zone 8, c (cost in 
cents) =12w (w=wt. in lb.), what happens to c if w is 
multiplied by 4? Prove your answer. 

4. In the parcel post formula for zone 5, c=6w-+2, is 
the cost doubled when the weight is doubled? Why? 

5. In the formula, AD =/xw, what will happen to A 
if lis doubled? What if / and w are doubled? 

6. Test your answers to number 5 by giving number 
values to / and w. 

7. If each side of a square is doubled what happens to 
the area? What happens to the perimeter? 
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8. In the formula, AOQ=7R?, how will it affect the 
value of A if R is multiplied by 3? 

9. What happens to the volume of a cube if its dimen- 
sions are doubled? 

10. Compare a 4-inch cube with a 2-inch cube. 

(1) as to volume. (2) as to entire surface. 

11. What fraction of an 8-inch cube remains after a 
2-inch cube is cut out of one corner? 


Mathematical Knowledge Test 


Write a correct statement, formula, or equation, or make a 
drawing, so as to explain each of the following: (1) straight 
angle, (2) trapezoid, (8) isosceles triangle, (4) scalene 
triangle, (5) wR, (6) lwh, (7) perpendicular, (8) isosceles 
right triangle, (9) PXRXT, (10) currency, (11) standard 
time, (12) gross profit, (13) overhead, (14) parallel lines, 


(15) acute triangle, (16) obtuse triangle, (17) 5X ' 
(6 +0’) 


al 
(18) axb, (19) ax , (20) ox (21) perimeter, 


(22) rhombus, (23) equilateral triangle, (24) compound 
interest, (25) brokerage, (26) premium (when speaking of 
insurance), (27) promissory. note, (28) check, (29) coupon, 
(30) market value, (31) face value, (32) proceeds of a 
note, (33) blank indorsement, (84) board foot, (35) a 
ratio, (86) interest, (87) 7, (38) acute angle, (89) trapezium, 


(0) =e. 
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1. If you sold a customer several bills of goods and the 
customer made several payments, how could you determine 
the amount still due? 

2. Henry Williams made six different deposits in a bank 
at various times and issued ten different checks drawing 
money out of the bank. How could you find the balance 
in the bank, and what convenient arrangement would show 
him the facts? 

3. If you know the balance in the bank at the end of 
May, the amount deposited, and the amount withdrawn 
during the month of May, how can you find the balance 
in the bank at the beginning of May? 

4. If you know the total cost of six articles and the 
individual cost of five of them, how would you find the 
cost of the remaining one? 

5. Williams Brothers bought a certain amount of goods 
during the year 1923. At the end of the year you know 
the cost of the goods unsold. How will you find the cost 
of the goods that they sold? 

6. During the year 1923, Hannan & Co. made a profit 
from selling goods and a profit from renting part of their 
store. They were at an expense in hiring clerks, adver- 
tising their goods, paying for fuel, light, etc. If you knew 
the amounts in each of the above items, how would you 
find the net profits? 

7. If you knew the distance from St. Louis to New Orleans 
and knew how far a gallon of gasoline would run an auto- 
mobile, and knew the cost per gallon, how would you esti- 
mate the cost of gasoline from St. Louis to New Orleans? 
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Reviewing Graphs 


1. Figures 1 to 5 on the next page represent line, bar, circle, 
pictorial, and rectangle graphs. Give to each figure the correct 
name. 


2. After studying these graphs tell what each one says. 


3. In figure 5 compare the lira with the franc; with the U. 8S. 
dollar. 


4. In figure 3 what temperature does N represent? Are the 
degrees shown in this graph Fahrenheit or Centigrade? 


5. In figure 1 what per cent of baby. robin food is “other 
insects’’? 


6. In 1920 the world’s corn crop was 4,144,000,000 bu. What 
was the crop of the United States for that year? 


7. In figure 4 what was the rainfall on the 10th day? How 
much on the 11th day? What is the ratio of the rainfall on the 
13th day to that of the 9th day? What is the ratio of the rain- 
fall on the 12th day to that of the 13th day? 


8. Sugar was sold per lb. at these prices: 1914, 5¢; 1915, 
6¢; 1916, 63¢; 1917, 7¢; 1918, 9¢; 1919, 12¢; 1920, 22¢. Show 
with a graph these changes in price from year to year. 


9. Make a graph showing the prices for Thanksgiving turkey, 
which sold per lb. as follows: 1916, 30¢; 1917, 32.5¢; 1918, 35¢; 
1919, 44¢; 1920, 56¢. 


10. Construct the graph showing the attendance record of 
your own class for two weeks. 


11. Show with a graph what happens to the area of a circle 
when the diameter increases. 
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Caterpillars 


chiefly cutworms 
50% 


Fig. 1 


104 IN. 


103 


102 


220 
100 
fO 
99 
N (0) S a 
98 HH HH DAY 9 10 W 42 43 
MEMEME Rainfall 


Fig. 3 Fig. 4 
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I. It has been said 


that as a nation we 


eS a Se 

have not learned to ace 
build wisely, to in- ~ 
a 


spect our premises 
frequently, and to 
keep our homes, stores, 
and factories free from 
rubbish. As a conse- 
quence two out of 
every three fires are 
the result of carelessness, that is, are preventable. 


v. 


hee 
He 
eet 
re 
VIAL 

£ 


| Y 


Fa 
B 
5 
a 
ae 
7 
20% 
Se 


The highest fire loss that ever occurred in the United States 
for any one year amounted to $460,000,000 in 1906, for which 
the San Francisco disaster was largely responsible. There 
is no such disaster to account for the great loss in 1922. 


Read the above graph carefully; then solve these problems. 


1. Compare the average daily fire loss in 1922 with that 
in 1915. 


2. The yearly fire loss in Great Britain is 72¢ per capita. 
Compare this with our per capita loss in 1920. Call the 1920 
population in the United States 105,000,000. 


3. Compare the total loss of the first six years in the graph 
with that of the last six years. 


4. What was the total destruction of wealth by fire from 
1909 to 1922? 


REVIEWING GRAPHS 389 


5. What per cent is the total fire loss from 1909 to 1922 of 
the total deposits, $6,018,000,000, in all the savings banks 
in the United States in 1921? 


6. What may young people do to reduce fire losses? 


II. A dollar will carry a ton of freight over a wagon road 
4 mi.; over railroad at the average rate for United States 
railways, 132 mi.; on the Erie Canal, 332 mi.; on European 
canals, 500 mi.; at the average rate through Soo Canal in 
1911, 1500 mi.; at the coal rate on the Great Lakes and on 
the Ohio and Mississippi Rivers, 3000 mi. 

1. Using the scale one millimeter equals 4 mi., draw 
horizontal bar graphs to show the relative freight charges 
in terms of mileage of the above types of transportation. 

2. Find out how far one ton of freight can be carried for 
one cent over each of the above types of transportation. 

3. What change must you make in your scale in No. 1 
so as to allow the graphs which you drew to represent the 
mileage found in No. 2? 

III. The fastest airplane speed to September, 1923, was 
made at Mt. Clemens, Mich., Oct. 24, 1922, the rate being 
248.5 mi. per hour. The fastest automobile speed was 
made at Daytona Beach, Fla., Apr. 10, 1922, the rate being 
180.27 mi. per hour. The fastest motorcycle speed was 
133.3 mi. per hour, being made by a Glen Curtis motorcycle 
in 1911. 

1. Draw bar graphs showing these speeds. 

2. Draw a graph showing the above speeds on the basis 
of the number of seconds required to travel one mile. 
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A Practice Test in Percentage 


Seven right in 30 minutes is a good record. 


1. A merchant buys goods listed at $962.50. One firm 
offers discounts of 20, 10, and 5%. Another firm offers 
5, 10, and 20% off. Which offer shall he accept? Explain. 

2. An article is listed at $150 by two different firms. 
One offers discounts of 334, 20, and 10%, and the other 
offers discounts of 40, 10, and 10%. Which offer is the 
better? How much? 

3. If a bushel of oats sells for 532¢, which is better for 
the broker, a commission of 2% or a commission of 1}¢ 
per bu.? How much better on 864 bu.? 

4. A creditor receives from a bankrupt $1,600, which is 
40% of his claim. What is the amount of his claim? 

5. This year my sales were $12,000, which was an in- 
crease of 20% over last year. What were my sales last year? 

6. A lot was purchased in March, 1922, for $3,500 and 
was sold one year later for $3,850. What was the per 
cent of profit on the cost price? What was the lot worth 
in March, 1924, if its value increased at the same rate? 

7. A certain department store advertised that the man- 
agement would refund the amount of car fare one way 
to all customers within 100 miles who would come to the 
store and buy $25 worth of goods. One woman living 75 
miles from this store bought $32.58 worth of goods. The 
car fare refunded was at the rate of 3.6¢ per mile. To 
what rate of discount was this equivalent? 
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Length in Feet 


Lot Total 
144 16 18 20 24 

No. 1 12 xer Ce, i Maer me PAteey, ? 
Now 2 eee. Se ? 
No. 3 6 12x 2 Fe Abs ad alas i 
No. 4 4 8x 2 Gm es ? ? ? 
No. 5 9 4x 3 a a a Ok a 6 is ? 
No. 6 6 4x4 Te Ve dae ? ? 
ING. 57 8 6x 3 TAD Mat icy ool aaa eae ? 
No. 8 8 S60 TS eee PN: ? 
No. 9 9 8x 8 ceaiae 4 ? i 
No. 10 2 6x 6 (Ce get CE Ae ec me <a ? 
No. 11 1 12 x12 Cok ee G 

ae coat SRS ae eS cg od ee 


ie 
2. 


On a separate sheet make a chart as indicated above. 
After the indicated chart is made, find the answers to 


the nearest board foot for the question marks, making 
computations with pencil only when necessary. 


3. 
4. 
5. 
6. 
if 


How many board feet in each lot? 

Find the cost of all the 12 ft. lumber at $40 per M- 
How many board feet of 14 ft. lumber? 

What is the cost of the 24 ft. lumber at $60 per M? 
Find, in two ways, the total number of board feet 


required by all the question marks. 
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The Reavis Problem Test without Figuring 

An 8th grade pupil good in problem solving should write 9 
correct answers in 12 minutes (1924 standard). After the test 
solve those you did not try; also those you missed. 

1. A submarine made a voyage of a given number of miles, 
going a certain number of miles under water and the remainder 
of the distance on the surface. How would you find the distance 
traveled on the surface? 

2. A grocer received a bill giving the number of pounds shipped 
and the cost of an order of sugar. If you were given this bill, 
how would you find the cost of the sugar per pound? 

3. If you know the weight of dough required to make a single 
loaf of bread, how would you find the weight of the dough a 
baker must prepare to make a given number of similar loaves? 

4. A fruit dealer bought a stalk of bananas containing a cer- 
tain number of dozens for a certain price. How would you find 
the cost per dozen? 

5. If you know the cost of my an heneee at a store and the 
amount I had when I left the store, how would you find the 
amount of money I had when I went to the store? 

6. If you know the number of brick carried by a hod carrier 
at a load and the weight of the load in pounds, how would you 
find the weight of a single brick? 

7. A man bought a house and lot for a certain price. He 
paid a certain amount in cash and gave a mortgage for the rest. 
How would you find the amount of the mortgage? 

8. If you know the number of hours required by a train to 
go from one city to another and the speed of the train per hour, 
how would you find the distance between the cities? 

9. At a school picnic the patrons gave a treat of ice cream to 
each child present. If you knew the number of children a gallon 
of ice cream would serve and the number of children present, 
how would you find the number of gallons required to treat all 
the children? 
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This is the Rice test given to 689 8th grade children. The 
average achievement (right answers) for the best class was 
91.7%; for the poorest class it was 11.3%; the average for all 
the classes was 49.4%. 

Try to solve 7 right in 50 minutes. 

Find out if your class stands above or below the average. 

1. The salt water which was obtained from the bottom 
of a mine of rock salt contained 0.08 of its weight of pure 
salt. What weight of salt water was it necessary to evapo- 
rate in order to obtain 3,896 pounds of salt? 

2. If a map 10 inches wide and 16 inches long is made on 
a scale of 50 miles to the inch, what is the area in square 
miles that the map represents? 

3. A gentleman gave away + of the books in his library, 
lent 4 of the remainder, and sold 4 of what was left. He 
then had 420 books remaining. How many had he at first? 

4. Gunpowder is composed of nitre 15 parts, charcoal 3 
parts, and sulphur 2 parts. How much of each in 360 
pounds of powder? 

5. The insurance on % of the value of a hotel and furniture 
cost $420. The rate being 70 cents on $100, what was the 
value of the property? 

6. Steel was sold at $27.60 a ton, with a profit of 15%, 
and a total profit of $184.50. How much was sold? 

7. A man sold 50 horses at $126 each. On one-half of 
them he made 20 per cent of the cost, and on the other 
half he lost 10 per cent of the cost. How much did he gain? 

8. A fruit dealer bought 300 apples at the rate of 5 for 
a cent, and 300 at 4 for a cent. He sold them all at the 
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rate of 8 for 5 cents. What per cent did he gain on his 
investment? 


Problems about American Education 


1. The general population of the United States increased 
68% from 1890 to 1920. For every 100 persons in 1890 
there were how many in 1920? 

2. The increase in enrollment in elementary and high 
schools in the United States from 1890 to 1920 was 139%. 
For every 100 elementary and high school pupils in 1890 
there were how many in 1920? 

3. The growth (increase) in high school enrollment for 
the above period was 984%. For every 100 high school 
pupils in 1890 there were how many in 1920? 

4. In the colleges and universities the increase in enroll- 
ment from 1890 to 1920 was 482%. For every 100 college 
and university students in 1890 there were how many in 
1920? 

5. If the total high school enrollment in 1890 was 202,- 
983, find the total in 1920. See problem 3. 

6. The total enrollment in American colleges and uni- 
versities in 1890 was 67,094. Find the total enrollment in 
1920. See problem 4. 

7. Compare the rate of growth of high school enrollment 
with that of the general population for the above period. 

8. Compare the rate of growth of college and university 
enrollment with that of the general population for the 
above period. 
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An 8th Grade Completion Test 


On another sheet write the number of the statement or 
example and the answer. 


1. 34+——=60; 12+18+—— =40. 
Cris eee fo S15 36. 
8. 24x6=——; 10+24 =—_. 
4. 34+3=—; $-3- 
bx = ; 2+3- : 
6. 1% of $200 = ; 3% of 80 ft. =—— 
7. 4+4=——; 8+.2= : 
8. Draw a line which you think is 1 in. long. 
9. Draw a rectangle 2 in. long and 1 in. wide. 
10. Draw a right triangle. 
11. There are _____ things in a dozen; ____ lb. in a ton. 
12. There are ____ days in a common year; _____ days 
in an interest year. | 
13. it-takes —-_ ft. to make a rod; .-"“in. to make.a 
| yard. 
14> There'are’____ sq.m: in a sq. f{t.; —__. 6q.. rd. in an 
acre. 
P5-t here are -cu,_in, in, a_gallon;.-. cu.-im. inca 
bushel. 
16. April has ____ days; December has ____ days. 
17. The interest on $200 for 3 years at 5% is $___. 
18. The amount on $400 for 4 years at 4% is $___. 
19. A room 30 ft. x20 ft.x12 ft. contains __ cubic 


feet of air. 
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20. The ceiling of this room contains about ___ square 
feet. 

21. This room contains about ____ cubic feet of air. 

22. At 3 for a cent 12 marbles will cost —_. 

23. At 2 for 5¢ you can buy ____ pencils for 20¢. 

24. 2% of $1,000 is the same as 4% of $__. 

25. If a box 6 ft. long and 4 ft. wide contains 72 cu. ft., 
iis déptiiis.2: -2.1t 

26. If A has $16, B ? as much as A, and C 3 as much as 
B, they all have $____ 

27. An ocean steamer using 300 tons of coal in 24 hr. 
uses ____ tons in 8 hr. 

28. If 3% of my money is $72, then I have $___. 

29. If I earn $10 a week collecting bills at 2% com- 
mission, then I must collect $____ per week. 

30. If a commission man sells $2,000 worth of cotton 
for me at 2% commission, he should send me $___. 

31. If I wish a commission merchant to buy $3,000 worth 
of sugar for me at 2% commission, then I should send him 
+ aes ; 

32. A man sold an automobile which cost him $1,600 
at a loss of 20% of the cost. He received $____ for his 
automobile. 

33. A man sold his farm for $12,000 at a gain of 10% 
of the selling price. The farm cost him $__. 

34. A pile of wood 16 ft. long, 4 ft. wide and 4 ft. high 
contains ____ cords. 

35. Multiplying the numerator and denominator of a 
fraction by the same number ____ ____ _____ its value. 
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36. Multiplying the numerator and denominator of a 
fraction by the same number makes the number of parts 
____ and the size of each part ____ 

37. Dividing the denominator of a fraction by 2 makes 
the size of each part _... ____. _._ _. 

38. Dividing the numerator of a fraction by 5 makes 
the number of parts 2.0. 

39. Multiplying Ao numerator of a fraction by 3 and 
dividing the denominator by 3 makes the number of parts 
eg and 4he size of each part. 2s) ee 

40. Dividing the numerator of a fraction by 2 and multi- 
plying the denominator by 2 makes the number of parts 
Pees =. sand the. size of each: part) 2 = Pa 

41. The exact interest on $365 at 6% from Jan. 1 to 
April 11, 1922, was —__.. 

42. My house is assessed at $8,000; my tax at $2.35 a 
hundred is $___. 

43. Insurance on 80% of the value of a house worth 
$20,000 at 4% costs $___. 

44. If I buy 10 shares of stock paying 6% dividend 
_ yearly at 75, they cost me $__. 

45. My annual income on the stock is $___. 

46. The rate of income on the investment is ____%. 

47. If I buy a 5% one thousand dollar pone due in 10 
years at 92, the bond costs me $___. 

48. I collect $____ of bond interest every year. 

49. My annual rate of interest on the investment is 


eee 
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50. If I buy a 12% stock at 150, my rate of income on 
the investment will be ___ %. 


51. What may I pay for an 8% stock to yield 6%? 
52. What may I pay for a 6% stock to yield 8%? 


53. The area of a trapezoid whose bases are 6 in. and 
8 in. and whose altitude is 10 in. is__. 


54. The area of a rhombus whose diagonals are 8 in. 
angdelOline ts =e. 


55. The convex surface of a cylinder whose altitude is 
7 in. and the radius of the base 5 in. is __. 


56. The volume of the above cylinder is __. 


57. The convex surface of a cone whose radius is 3 in. 
and whose slant height is 5 in., is ___. 


58. The surface of a sphere whose radius is 10 in. is ____. 
59. The volume of the same sphere is ___. 


60.0 )s IO R= OP 2) C= ee 

61. (1) 40° F. temperature is ___ C._ (2) 50° C. tem- 
perature is ____ F. 

62. A meter is ___ in.; a kilometer is about _____ of a 
mile. 

637A kilogram is _.. lb,:\a literie == ot: 


64. A $600, non-interest bearing, 90-day note discounted 
at 8% on the day of date of note brings $___. 

65. The net proceeds of an invoice of goods whose list 
price is $600 with 20% and 10% off are $___. 

66. A gain of 25% on the cost is ____% on the selling 
price. 
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A Table of Imperfect Squares, showing the Square Roots to 
Two Decimal Places 


Square Square Square 
Square Root Square Root Root 


WO 


NORUMBRWWHNHHODS 
OPO ROR OW 00 OOD NII DM AR OOM 


OWN ROR COR ROR RAIN OOOWROON 
CCN 


{DD LD DOOOOOOOO OOOO 0 0 0 0 0 00 


EPAANWDODOCODOOWMNOARNNRORAHON 


1.4 
1.7 
2.2 
2.44 
2.64 
2.8 
3.1 
3.3 
3.4 
3.6 
3.7 
3.8 
4.1 
4.2 
4.3 
4.4 
4.5: 
4.6 
4.7 
4.8 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7. 
5.83 
5.91 
6.08 
6.16 
6.24 


20 9 GO 0 0 00 00 90 00 10 NININI NINN NI NINN NENT NI NID DDD DD DD 


OoPPwwnrere 
SOO BOR by BHBZSASSABRBWNN HOO WAND rip Ph CO 


Norr.—For the square root of any number 100 times any number in the 
table, multiply the root by 10. Since the square roct of 27 is 5.19, the square 
root of 2700 is 51.9. For the approximate square root of any number 10 
times any number in the table, multiply the root by 33. The square root of 
33 is 5.74. The square root of 330 is about 3§ x 5.74 or nearly 18,17. 
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ONE DECIMETER (ACTUAL SIZE) 


lin. in. 3in. 4in, 


Measures of Length 


English Metric 

12 inches (in.) =1 foot (ft.) 10 millimeters (mm.) 

3 feet =1 yard (yd.) =1 centimeter (cm.) 

4 yards, or 163 ft. =1 rod (rd.) 10 centimeters =1 decimeter (dm.) 
320 rods =1 mile (mi.) 10 decimeters =1 meter (m.) 
5280 feet =1 mile 10 meters =1 dekameter (Dm.) 
1760 yards =1 mile 10 dekameters =1 hektometer (Hm.) 
63360 inches =1 mile 10 hektometers =1 kilometer (Km.) 

1 meter =40 in. (more accuse 


rately 39.37 in.) 


Measures of Weight 


English (Avoirdupois) Metric 
437% grains (gr.) =1 ounce (oz.) 10 milligrams (mg.) 
16 ounces (0oz.) =1 pound (lb.) =1 centigram (cg.) 
100 pounds (lb.) =1 hundredwt 10 centigrams =1 decigram (dg.) 
(cwt.) 10 decigrams =1 gram (g.) 
2000 pounds il ivorey (GU.)) 10 grams =1 dekagram (Dg.) 
2240 pounds =1 long ton 10 dekagrams =1 hektogram (Hg.) 
196 pounds =1 barrel (bbl.) 10 hektograms 
; of flour =1 kilogram (Kg.) 
7000 grains =1 pound 1 kilogram =2.2 pounds. 
Measures of Capacity or Volume 
English Metric 
Liquid Measure 10 milliliters (ml.) ) 
: ey =1 centiliter (cel. 
2 pints (pt.) =1 quart (qt.) Ean es ee 
4 quarts (qt.) =1 gallon (gal.) » 10 centiliters =1 deciliter (dl.) 
231 cu. in. ei) gallon (gal.) 10 deciliters =] liter (1.) 
ve 10 liters. =1 dekaliter (Dl.) 
D 10 dekaliters =1 hektoliter (H1.) 
ty Measure 10 hektoliters =1 kiloliter (K1.) 
2 pints (pt.) =1 quart (qt.) { 1.1 liquid qt. 
8 quarts (qt.) =1 peck (pk.) 1 liter =about; .9 dry qt. 
4 pecks (pk.) =1 bushel (bu.) 4 cu. in. 


2150.42 cu.in. =1 bushel (bu.) 1 hektoliter =about 2.8 bu. 
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_ Measures of Surface 


144 square inches (sq. in.) 160 square rods 
=1 square ‘foot (sq. ft.) =1 acre (A.) 
9 square feet 640 acres =1 square mile (sq.mi.) 


=] square yard (sq. yd.)  36sq. mi. =a t hip (t 
303 sq. yd. or 2721 sq. f = shor SN 
=1 square a (sq. rd.) 


Measures of Volume or Capacity 


1728 cubic inches (cu. in.) 38 cubic feet (approximately) 
=1 cubic foot (cu. ft.) E =1 ton soft coal 
27 cubic feet 344 cubic feet (approximately) 
=1 cubic yard (cu. yd.) =1 ton hard coal 
123 cubic feck 1 cu. ft. =.8 bushel 
Bad annNariAc) wood 1 cu. ft. =.63 heaped bushel 
: 1 cu. ft. =.43 bu. of corn in ear 
Measures of Time Measures of Angles or Arcs 
60 seconds (sec.) =1 minute (min.) 60 seconds (”) =1 minute (’) 
60 minutes (min.) =1 hour (hr.) 60 minutes (’) =1 degree (°) 
24 hours (hr.) =1 day (da.) 90 degrees (°) =1 quadrant 
7 days (da.) =1 week (wk.) 360 degrees (°) =1 circumference 
365 days =1 common year T (pi) =3.1416 or 34 
366 days = oe year Century years divisible by 400 
360 days =1 interest year and other years divisible by 4 are 
100 years =1 century leap years 
10 years =1 decade 


Table of Equivalents Used in Recipes 


3 teaspoonfuls (tsp.) =1 tablespoonful (tbsp.) 
4 tablespoonfuls (tbsp.) =; cup or 3 gill. 


2 gills =1 cup 2 tbsp. sugar =1 oz 
2 cups =1 Ib, 2 cups granulated sugar =1 lb.) 
4cups flour =1 lb. 2 cups solid butter =1 lb. 


3 cups meal =1 lb. 
Values Accurate Enough for Ordinary Computation 


1 ton hard coal =344 cu. ft. 1 meter =40 in. 

1 ton soft coal =38 cu. ft. 1 decimeter | =4in. 

1 cu. ft. =.8 bu. level full 1 centimeter =.4 in. 
2747.07 cu. in. =1 heaped bushel 1 kilometer =.6 mi. 

4000 cu. in. =1 bu. of ear corn 1 liter =64 cu. in. 

7% gal. =i ne ft. 1liter _ =1.1 liquid qt. 
1 gal. water =83 Ib 1 hektoliter =2.8 bu. 

313 gal. =1 barrel (bbl.) 1 gram =.035 oz. 


196 lb. =1 bbl. of flour 1 Falozrars =2.2 lb. 
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Weights per Bushel 


In estimating crop production and values, the United States Bureau of 
Crop Estimates regards the bushel as a definite weight instead of a definite 
volume. These are the bushel weights used for 16 crops: 


Wheat, potatoes, clover and alfalfa seed, o Ibs. Corn in ear....70 Ib. 


Shelled corn, rye, kaflir corn. ..:......-. 6G Ibe Onions sree 57 |b. 
Sweet potatoes, GUITIT PSs stee ete erie 2 lb. Timothy seed. .45 Ib. 
Barley, buckwheat, apples, peaches...... 43) 1D.or Oats en are 32 |b. 


Condensed Multiplication and Division Tables to 12’s 
2 3 4 5 6 7 8 Cy al), hal 


i 

2 & To use as a multiplication table, read to the right to the 
3 6 9 end of the line and then down; thus, 3X2=6, 3X3=9 
4 8 12 16 end of line; then down 3X4=12, 3X5=15, 
6 10 15 20 25 etc. To use as a‘ division table, read up 
6 12 18 24 30 36 to the top of the column; 4’s in 48, 12; 

7 14 21 28 35 42 49 4’s in 44, 11; and so on to 4’s 
8 16 24 32 40 48 56 64 in 16; "then to the left 
9 18 27 36 45 54 63 72 81 vs in 12, 3; 4’s 

10 20 30 40 50 60 70 80 90 100 in 8, 3. 


11 22 33 44 565 66 77 88 99 110 121 
12 24 36 48 60 72 84 96 108 120 132 144 
Vs 2s 3s 4s Bs 6s Ts 8s 9s 10’s 1l’s 12’s 
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Trade and transportation... .295-315 
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ANSWERS—EIGHTH GRADE 


CHAPTER I 

VI 

17PE 194, 90350, 22085 8749 “SS 4 CIS Mees 
VII 

608 691 196 143 243 389 226 

130 357 568 187 619 169 159 
VIII 

12,670 6,150 328,445 61,911 19,470 9,416 24,668 
ie 

9,742 3,54614 5,696 8,340 7,921 
Xx 

26,812 31,653 21,334 36,730 30,808 26,366 33,246 
ck 

3,208,861 2,413,528 2,119,842 3,244,604 939,176 3,138,336 
an 

24,802 6,187 1,058 7,634 
XIII 

ieee 2 ie 1h, 1%," 134 Dg 1a ie 
Sy 


5,137 4,916 4,452 4,954 4,225 6,945 4,965 4,803 
4,922 3,330 5,038 5,019 4,992 4,253 5,034 4,120 


ay 
33,965,486 6,486,523 1,290,730 46,518,496 
2,627,658 9,902,582 1,145,753 61,727,773 
2,710,803 54,281,097 353,898 14,914,409 


i 
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Page 206. XVI 
190,727 232,503 651,360 411,978 
440,370 128,041 359,233 552,392 
162,840 628,144 319,976 724,672 
216,144 207,566 3,147,120 101,232 
XVII 
12,576,442 50,810,979 16,617,783 
17,110,820 79,838,560 60,508,760 
XVII 
293 705 892 411 851 
641 650 483 742 384 
714 273 940 337, rem. 40 809 
XIX 
1% 38%. 14 3% 3% 334 85 81% 


lv 331 374% 62144 1214 16% 
1213 87/e¢ 1678% YM %% 24 


To 3743% 4% 


Page 207. XxX 
de 475° 2OASS (Bie33' 42/65 06.-2 6a.5: 
95205 20520) 31. 38. 12.502 18.143i2.0 145 17. 
Ta NON LSS AS LOS ne BO Ob. 


XxXI : 
300% 31 218% 126% 2,200 290 
XXII 
845 916 436 278 
Page 208. XXIII 
a b c 
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6. 228 3 38% 
\ esd Yq > 
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10. ys io 3 
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a 
12. 8% 
18. 41% 
14, % 
tByo 14 
AG 054 
17% 
18. 2% 
foniess¢ 
20. 
Py ae 
22. 20 
23. 4% 


(1) .01 (2) 100 (8) 2. 


(9) 10 (10) .4 (11) 10. 


(17) 85. 
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b 
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2-4 
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2% 
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XXIV 


(18) .004 (19) 8.2 (20) .021. 


XXV 


eS 


a 
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I 


wI 
ow 


1 
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— 
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oh 


x 


(4) .5 (5) 200 (6) 5. 
(12) 40 (13) .04 (14) 1. 


rw) ie o OD 
a? “I oN 


oa 


+ x 


(0) xs). (Gey ak 


(15) 5,000 (16) 3,200. 


12. 
13. 
14. 
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5. all 
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10. all 
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xXXVI 
a b c 
1. 1,900. 3,300. $450. 
2. 49,600. 5,625. 56.25 
S53 33500: $375. 4,000. 
4. 3 800. 800. 
5. 10.5 800. 1285: 
6. 2,499. 693. A 
tf 3. 290. 70.7 
8. 20 $1,320. $900 
9. $3,025 $9,025. 99 
10 $10.10 6,336 2,379 
11. $1,080. 57 6.25 
py, eS. 12253 800 
13 1,200 15s, $51.50 i 
14 $5 12 ft $5 
15 77 2,250. 13,225 
Page 212. XXVII 
1 6 12 50 14 
2. 125 100 2 60 
3%. 30 20 250 
4. 18 32 60 9 
5 MY 34 Tz % 
6. 36 81 12 18 
7 2% MY 34 346 
85 20 24 144 30 
9 1 4 1.6 4.8 
10. 125 100 625 10 
vale 4 21 16 56 
12. 100 900 40 135 
XXVIII 


1.638 2.7.5 93. .714 4. 87.6%. 5. 54.6¢ 6. 50.6 yd. 
7. 9 yr. 324 mo. 8. 5ft.44in. 9..17.4]b. 10. $130.80. 


Page 213. AGES 
1.120" $9.°64..< “Be S180.) <4024- 96.06 er lee aes 
8. 20. 9.24. 10.12. 11. 25. 12. $37.50. 18. $36. 14. $9. 165. $20. 
16. 80. 
XOCK 
1. 331,628. 2, 31,491. 3. 603,296. 4. 7,702,032. 
5. 1,493,073-8. 6. (1) $1.13. (2) $2.75. (8) $13.50. (4) $1.43. 
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CHAPTER II 


Page 214. 1. 37,836 2. 37,099 3. 31,488 4, 33,701 6. 38,521 
- 30,463 7. 39,153. 


Page 215. 1.235 2.239 3.219 4.221 65.289 6.272 7. 223 
- 200 9. 273 10. 211 


1.900 2.1400 3.1000 4.1600 5.1600 6. 1800 
- 1700 8. 1500 9. 1300. 


Page 216. 1.7077 2.6982 3.8157 4.8103 5.7473 6. 7059 


Line Totals: $4109.26; $6031.31; $2886.69; $4172.00; $1715.41. 
Grand Total: $18,914.67. 


Page 217. Total gross profit, $8525.30; total expense, $5121.45. 


Page 218. a b c 
1: $8 $6 $ 4.25 
2.0 718250 12.25 10.50 
3. 7.75 3 4.50 
4, 125 28 213 
5. 96 63 128 
6. 4.67 9.33 3.17 
Page 219. a b c 
1. $6.50 $1.75 $4.25 
2... 20.75 2:25 20 
So 29 8 5.63 
4, 11.25 3.84 7 
2 
a b Cc 
347,984 420,849 184,664 
467,584 280,784 70,308 
86,100 226,416 491,184 
3 
a b Cc 
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4. 14.5%, $513 
8. 68%, $32 


Page 223. 


fe eh bs 


Ba oS f= 


1. 28%, $604.80 2. 4624%, $1066.67 
5. 32.5%, $202.50 
9. 27.75%, $578 


BH Be Cbs 


BO CA he Go bo 


SEED GUL ls 
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222,976 

137,536 

498,278 
16,403.2 


b 
145,488 
37,467 
523,710 
5,659.2 


126 
84 
55 

8 


895,470 
76,184 
211,322 
50,941 


c 
216,688 
121,737 

5,874 
1,495.04 


13 


6. 6626%, $133.33 
10. 19%, $48.60 


3. 23.5%, $688.56 


7. 49%, $20.40 


11. 9.75%, $180.50. 


ANSWERS—EIGHTH GRADE 


a 
498.1 
330.8 
- 641.2 


Page 225. 1. 1.0 
8. 2.9. 


oo bo 


2. 


1.2 


2 
b 
48.2145 
29.173 
153.18 + 


3.14 4.13 


PROBLEMS 


c 
43.04+- 
37.8 — 
29.19 


Bb. 12 6: 


1. 38.4% 2. 11.7%. 3. 50.14+% 4.1.7-% 6. 104.54+%. 


Page 229. 


ee GG God te 
_ 
~I 


hed 
(or) 
a 


Ga tas) Le 
ow 
& 


Page 231. 


ero boys 
00 
00 
aris 


CHAPTER III 
5 
b Cc d 
97 53 91 
35 85 95 
73 79 76 
67 26 ol 
58 59 66 
75 29 19 
83 65 52 
6 
b Cc d 
22 85 95 
79 ahs, 45 
25 52 56 
53 78 61 
7 
b Cc 
DD P35; 
ie} 9.5 
A 2:3 
5.6 4.6 
3 
b Cc 
95.5 + 94+ 
85.6 — AT+ 
11.2— 19— 


1.1 


7. 


1.9 


8 ARITHMETICAL ESSENTIALS 


Til 
a b c d e 
1 -3- 14 1.5+ 61+ 2.5+ 
2 24 5% 3.5+ 8i+ 2.7-— 
3. 1-2 134 1.6+ 1.6+ 4.3+ 
Page 232. in 
a b c d e 
nee ae rst 94+ 85 9.8— 12.2+ 
2, 9:5 36+ 91 8.6+ 11.4+ 
3. 2.9— 18 76 20 21.0+ 
CHAPTER IV 


Page 234. 4. (1) 29;65. (2) 28; 39. (3) 77; 117. 

Page:2354 75.135 tte °6.1400n, pv.e27 18 Oa nw On CO tie tO mSO 
rd. 11. 40 ft. 12. 69 ft. ; 

Page 237. 10. 95 ft. 

Page 238. 11. (1) 127.27+ft. (2) 127.27+ft. (3) 227.27-+ft. (4) 63.6+ 
ft. (5) 228.14+ft. 12. 234.32+mi. 13. 4.9+mi. 14. 25 mi. 

Page 239. 8. 75.6—ft. 9. A 24 in.; 216 sq. in.; B 30 ft., 216 sq. ft.; 
C 32 rd., 1920 sq. rd.; D 125 yd., 2100 sq. yd.; E 5 ft., 6.sq. ft.; F 4in., 6 sq. in.; 
G 143 yd., 3630 sq. yd.; H 17 ft., 60-sq. ft.; 1 5im., 830 sq. in. 10. (1)-15 ft.; 
161% ft.; 1617 sq. ft. 11. 2522 bd. ft.; $100.88. 


CHAPTER V 


In this chapter answers vary in accordance with the degree of accuracy 
of measurement. The answers here given are based on measurement to 
sixteenths and in certain problems one half of one sixteenth of an inch. 

Page 243. 2. 55.9 ft. 3. 34 4. 25 rd. 5. Use scale measurement. 
6. Subtract the distance A F, found” by actual measurement, from A B. 
7. %; % 

Page 244. 10. 14; 4; 50rd. 11. By ratio; by scale measurement. 

Page 245. 12. 26 ft. 8 in. 13. 76 ft. 27a) 12kt5 (2) 13-8- ft. 
(8) 14 ft. (4) 9 ft. 

Page 246. 3. 194- ft.; 5-4 ft.; 10¢ ft. 4.4 ft. 6. 10ft. 41. 975 ft.; 
6075 ft 


ANSWERS—EIGHTH GRADE 9 


Page 247. 2. 15.13—acres. 4. 100 ft.; 50 ft. 5. 350 ft.; 500 ft.; 
550 ft. 6. $45,937.50 7. 30,83314 9. Jones has 80% more than Smith. 
10. Miss Ross has 2.2 times as much land as there in in block b. 

Page 248. 1. 30.6— rd. 2. 26,400 ft. 3. 8.6-+ ft.; 43+ sq. ft. 
4. 45+ sq.in. 5. Yes 6. 95ft. 7. 16; 16 ft. Sin. 


CHAPTER VI 


Page 250. 10. Almost $810, counting 2,150.42 cu. in. to the bushel. 
11. 20.869-++tons; 521.7+bu. 13. 1,000 cu. ft. 14. 200 cu. ft. 15. 3,216 
cu. ft. 16. 1,416.3—bu., counting 1 cu. ft.=.8 bu. 

Page 252. 8. §2 rcu.in. 9. 80 7cu.in. 10. 28.04—cu.in. 11. 9.18 
gal. 7. 10 7 sq. ft. 

Page 253. 8. $7.54 9. 35.95-+sq. ft. UA Ball 2. $10.86 
8. 13.5-+sq. ft. 4. 41.56-+sq. ft. 5. $27.54 6.9.5+in. 7. 424.1+ 
gal. 8. 2.45 gal. 

Page 254. 1.6 ft. x 614 ft. 2. 7.347+ T.; $91.84 3. 1.144 T. 
4. 1354.8+T. 5. 1561.65+cu. yd. 6.14.7+]b. 7. 54 wcu. ft. 

Page 255. 2. $277.20 3..1244-. 

Page 256. 4. 28 bd. ft. 6. $108. 


CHAPTER VII 


Page cOlimet 1S) 12. 1S 3.16 8 42955 0..99") G-7 17 | 7.1008 8.25 
Quam Om (4 oil / 12.9325 13.-5) 14. 100: 

Page 262. 16.21 16:2. 17. 21 18.20 19.:6 2¢, 3 21,-$6 
Oh /peecO chee OU 207 A00 icon feta 40 Ne) oq G4 eee ore () 
SUMO eanole2) soe. 12) 155-280! | S34) 2008 s3bs = S65 25) VST 
38.2 39.18 40.32 41.1 42.2 43.2 44.3 45.6 — 46. 36 
47.256 48. 2401 49.10 50.7 51.12 62.135 53.7 64.6 
56.6 56.4 57.96 68.7 59.10 60.5 61.12 62.18 638. 5. 

Page 263. 1.30 2. $4 3. 255¢ gal. 

Page 264. 4.29 5.28 6.28 7. $1.40 8. $27 9.10 10.8 
11. 24¢ 12.172 13. 66. 

Page 265. 14.614 15. 10in. 16. 300 17. 4000 18. 1500 19. 10 
20. $4 -21. 60 22. $700 1. 2¢;6¢ 2. 6; 24. 


10 ARITHMETICAL ESSENTIALS 


Page 266. 3.5;10 4.12;8 5. 64;128 6. 16in.;8in. 7. 135; 
142 8. 153 bu.;306 bu.;1224bu. 9. $6;$12;$3 10. 16 0z.; 32 0z.; 48 oz. 

Page 267. 1. 90° 2. 40° 8. 45°; 45°; 90° 4. 30°; 60°; 90° 
5. 30°; 60> 6. 2214°; 6714°; 90° Ve QS BIS ioe 8. 100°; 20°; 60 
9. 90°; 6714°; 2210°. 

Page 272. 1. P=56;a=16;b=10 2. A=100;b=16 3. A=27;a=12 
4, A=252; a=838; b=8;b’=10 5. A=96; d=9; d’=8. 

Page 278. 6. h=13; a=8; b=10 7. h=41; a=7; b=60 8. s.h.=20; 
a=36;R=8 9. V=3207; a=12; R=6. 


Page 274. 3. 160rd. 4. 192sq.ft. 5. 16ft. 6. 144sq. ft. 7. 60 sq. 
in.; 34.3+ in. 8. 6,283,200 sq. mi. 9. 201,062,400 sq. mi. 


Page 278. 1. 537.6 bu. 2. 21.7+tons 3. 2,025 rcu.ft. 4. 324 7 cu. 
ft. 5. 4.81 cu.in. toolow 7. Yes 8. 37 9. 4,500 = gal. 


Page 279. 10. 69.96 + Sq.ft. 11. 50sq.in. 12. (1) 45.3+ ft., 102.64 


ft.; (2) 180 sq. ft.; (3)15% 18. 10.39+ ft., 62.34+sq.ft. 14. 12;108 
15. 10 ft. 


Page 280. 16. 1150 az tons 17. 1175+ gal. 18. $19.70 19. 12 ft. 
2C. (a) 6 in.; 34 in.; 4% in. (b) 4% in. x 4 in. (c) 68+ % (e) 534 sq. in.; 25 in. 

Page 281. 1. 21.2+tons 2. 172—days. 3. 20 4. 30. 

Page 282. Areas of small figures: 114 sq. in., % sq. in., 4 sq. in., 5% sq. 
in., 114 sq. in., 34 sq. in., 114 sq. in., % sq. in., %sq.in. Total area of small 
figures: 6446 sq.in. 3446%. 


Page 283. 1. 32.73-++acres 2. 25.5 acres 3. Smith should pay Brown 
$41.32. 


Page 285. 1. 17,176.7—gal. 2.4 hr. 37—min. 3. 60—gal. 


4. 0.000737¢; 1,356+ 5. 189+ gal.; 38,069.5 millions 6. 37.4+¢ 
7. 13,757-+tons 1,748-++tons; 1,491+ tons 


CHAPTER VIII 
Page 292. 


The answers in this exercise (pages 292 and 293), are approximations which 
are sufficiently accurate for reading purposes. 


1. 834% 2. 333%. 
Page 293. 3. Metz, 217%; Strasburg, 10614 4. 3334 5. 1334 
6. 3% 7. 8314 8. 166624 O03 tte xr Omibe see at be 10. 10 


11. 3-inch and 814-inch guns. 


ANSWERS—EIGHTH GRADE 11 


CHAPTER IX 


Page 296. 1. $250,10%. 2. 259+%. 3. 81+%. 

Page 297. 5. Apples, $1.50 more profit; walnuts, 15.7—% greater rate 
of profit. 6. 1824¢, 2514%. 7. $1.85, 154+%. 8. $3.865+. 9. $1,645.80. 

Page 299. 1. $20.83. 

Page 301. 1. .26—cu. yd.; 51-+cu. yd.; .77+ cu. yd.; .22+cu. yd.; .44+ 
cu. yd.; .88-+cu. yd.; .15— cu. yd.; .44+cu. yd.; .88+cu. yd. 2. 21 bbl., 
7 cu. yd., 10 cu. yd. 3. 38 bbl., 6 cu. yd. 4. 117 sacks, 9 cu. yd., 13 cu. 
yd. 5. 45 sacks, 3 cu. yd., 3 cu. yd. 6. $1,050, $255, $332.64. 7. $1,281, 
$507.60, $1,015.20. 

Page 302. 1. $67,198+. 2. 79. 3. 34.7—-%. 4. $.665. 


Page 303. 5. $176.40 6. $2.70. 7. $66. 8. $27.76. 9. $.937+. 
10. $2.487+. 11. Yes. 12. 51.7+¢ per bu. better at Liverpool. 


Page 304. 14. Full car lot rate is $40.96 better. 15. $6,820. 1. 3,- 
000,000. 2. $3,750,000. 3. 5,000,000. 


Page 305. 4. 25,097. 
Page 307. 1. $5.87. 
Page 308. 2. $3.87. 3. $7.14. 


Page 309. 1. 37¢. 2. 46¢. 3. 43¢. 4. 37¢, 9¢, 26¢, 86¢, 17¢, 19¢, 56¢, 
19¢, 35¢, 29¢. 1. Express is 2¢ cheaper. 2. Express is 10¢ cheaper. 


CHAPTER X 


Page 317. 2. $138.36. 3. No. 
Page 318. 4. $103.52. 5. $1. 
Page 319. 1. (1) $115.93; $119.41. (2) $19.41. (8) $1.41. 


Page 322. 1. $134.39. 2. $4.12 compounded at 4% for 5 yr. amounts 
to $5.01. 3. Exactly 4%. 4. Yes. &. $4.22, compounded at 4% for 4 yr. 
2 mo. amounts to $4.97. 6. Compound int. is $3.87 more. 7. $1,689.93. 


CHAPTER XI 


Page 323. 1. $211.69. 2. $123.58. 3. $4,127.27. 


Page 324. 3. Fish, 131+%; tomatoes, 15+%, chicken, 50%; cabbage, 
18+%; oranges, 40%; English walnuts, 126+%; sirloin, 126+%; bananas, 


334% %. 
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Page 325. 4. 24¢; 2314¢; 15¢; 11¢; 27.6+¢. 8. 47.4—%. 9. 200%. 
Ee 20%) 125, 100%; 

Page 326. 1. 36.3+%. 2. 65.2+%. 3.$3.37+. 4. (1) 380.1735 tons. 
(2) $1.960.76—. (3) $479.86. (4) $9,872.47. (5) $12,203.09. (6) $21,965.56. 

Page 327. 1. $226.50. 2. $4.53. 3. $93.30. 4. $1.87—. 5. $133.20. 
6. $2,664. 7. 62+%. 8. 142.7+%. 

Page 328. Total cost, $22.45; value of corn, $81.60; net profit, $59.15. 

Page 329. II. (1) $585. (2) Taxes. (8) $31. Ill. 33-—%. 

Page 330. IV. (1) 3,640 on a 26 bu. basis. (2) 7.8—o0z. (3) 1024 oz. 
V. $.0705. 

Page 331. I. (1) 1.63+]b.; 1.77+]b.; 2.92+]b.; 2.79+lb. II. (1) First. 
(2) Third. (3) Second. 

Page 332. 5. $1.70 profit, not counting labor cost. III. (1) The value 
of 314 lb. of shelled corn. (2) The value of 12 lb. of gain in wt. IV. (1) 8 
Ib. (2) 2 lb. shorts, 24 Ib. oilmeal. 

Page 333. VI. (1) Gain 49.2¢ on each bu. fed. (2) $393.60 gain. VII. (1) 
$3.32. (2) 40. (3) 80; yes, because he could have produced two times as 
much gain. 

Page 334. I. (1) 48. (2) 175. (4) 102—% in 1914; 70% in 1915; 97+ % 
in 1916; 35+% in 1917; 61—% in 1918. 

Page 335. II. (1) Jan., 51; Feb., 12; Mar. 455; Apr., 443; May, 427; 
June, 437; July, 539; Aug., 520; Sept., 485; Oct., 294; Nov., 12; Dec., 22. 
(2) 3,697. 

Page 336. (4) Jan., $2.55; Feb., 55¢; Mar., $15.17; Apr., $12.55; May, 
$10.68; June, $10.56; July, $12.13; Aug., $12.57; Sept., $12.53; Oct., $8.58; 
Nov., 50¢; Dec., $1.14. (6) $79.51. III. (1) Balance, $45.15. 

Page 337. IV. (1) 8 ft. 744 in. (2) 468 bd. ft., counting the roof 16 ft. 
x 8 ft. 74 in. (4) $8.19. 1.19. 2. $700. 3. 60¢, 90¢, $1.50. 4. 344%. 
6. Lacked 11 oz. on each piece of being accurate. 


Page 338. 6. 10¢. 7. $1382. 8, 21¢. 9.53—%. 10. 45,000,000. 


CHAPTER XII 


Page 342. 1. $62.67. 3. (1) $7.50; $32.50. (2) 9 mo after buying the 
note. (3) No. Miller’s investment is $532.50. (4) Endorsed the note. 


Page 345. 1. $100,000. 2. 10,000. 3. 124%. 4. $83.25. 5. $6; $3; 6¢. 
Page 347, 4. 2,300 shares. 5. 4.4+. 6. 193 shares; $25.42 rem. 


ANSWERS—EIGHTH GRADE 13 


Page 348. 7. $98,100. 8. $10,830. 9. $4,335. 11. $382.50. 12. $1,070. 


Page 349. 1. Less, because bought at a prem. 2. No; 80. 3. 8.69+%. 
4. 624%. 5. $200 for each $100. 


Page 362. 8. 86¢. 9. $268.08. 10. $9,812.50. 
Page 353. 12. 54; $63.10, rem. 13. One; $16.92, rem. 


Page 355. 10. 5.37+%. 11. 4.66+%. 12. 2.99+%. 18. $84.40 com- 
pounded at 414% for 4 yr. 1 mo. amounts to $100.04. 14. $824 compounded 
at 4% for 5 yr. amounts to $1,002.56. 


Page 357. 1. 9.871%. 2. $21.71. 4. $78.90; $347.35. 
Page 358. 1. First is $7 better if the 6% investment is tax ‘free. 


2. $582.97 more. 3. $31.37. 4. Loss is $16.60 yearly by owning the house. 
5. Ist, $75; 2nd, $68.75 yearly. 


Page 359. 1.2%; 334%. 3. (1) 869+%. (2) $1,150. (8) $253. 
(4) 2314% on selling price, 30.48% on cost. (5) 6%%. 4. $1,455.44 if 
savings account interest is used. 


CHAPTER XIII 
Page 361. 


6. 57434. 

II 
Mon. $2165. Tues. $1805.22. Total. $12839.61. 
Cashier’s Pay. $128.39. 


Page 362. The grade should be 9324. 5. c. 88. 6. d. 17781. 


Page 363. I. 2. a. 3824; ¢. 5. 4. b. 245¢. II. (5) 469821. III. (5) 
939176. V. (2) 19800. VI. (5) .245. 


Page 364. I. 1.¢.1%. 4. b. %;¢.%. II. 1. b.0.01;d.600. 3. b.8. 
Ae Cade elie Os) 22551) S5.Cu als ; 


Page 365. First Acct. Balance $56.20, Total $130.40. Second Acct. 
Labor, 5 da. @ $1.90, $9.50; Labor 514 da. @ $2.00, $11; Balance $12.10. 
Third Acct. Balance, $15.60. 


14 ARITHMETICAL ESSENTIALS 


Addition 


Page 366. First row. 5th column from left, 4954. Second row. 3rd 
column, 4922; 6th column, 5019. 


Division 
First row. 1st example, 572. Second row, lst example, 925; 3rd example, 
534, 


Subtraction 


Page 367. First row. 2nd example, 30970095; 3rd example, 8238767; 
4th example, 81919839. 


Multiplication 
First row. 2nd example, 190727. Second row. lst example, 440370. 


Page 368. 
I 
a b c 
16 $48. $1.20 80¢ 
2 63 6 30¢ 
3 81 6 48¢ 
4 18 3.60 25¢ 
5 28 2.85 64¢ 
I 
a b a b 
al $28.60 $120 ils 25:2 300 
2. 76.50 225 8. 18.81 441 
3. 68.40 262.5 - 9. 57 114 
4, + 18.75 213.75 10. 6.75 615.6 
5. 13.5 547.2 11. 13.5 384.75 
6. 39.2 218.7 


Page 369. 6007 4437 4497 5792 


ANSWERS—EIGHTH GRADE 


Page 37C. 


2,710,803 
33,965,486 
2,627,658 


Page 371. 


322,418 
142,830 


$45 


RE ae ee oo 
— 
o 


= 
So 


Set A 
54,281,097 353,898 
6,486,523 1,290,730 
9,902,582 1,145,753 
Set B 
2 3 4 5 
64,965 53,483 12,906 30,465 
8 9 10 11 
19,926 2,572 45,753 58,977 
14 15 16 17 
2,927 14,261 2,888 2,409 
Multiplication 
321,604 214,542 
393,255 647,924 
Division 
916 436 
951 273 
Common Fractions 
b Cc d 
% 13 =$- 
¥% 15 Ts 
2% 3 10 
abo % is 
10 114% 194 
2 % 244 
¥% BE *E 
2-4- 3h 64% 
3% 11% 134 
84% 15% 30546 


15 


14,914,409 
46,518,496 
61,727,773 


5 
18,496 


12 
10,678 


18 
83,195 


243,340 
474,776 
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Page 372. 
Set A 
th, PEL 2. .5100 3. 3.84 4. .384 
5. .00625 6. .352 7. .00056 8. 40.96 
9. 1562.5 10. 18.225 11. 58.75 12. 1.156 
13. 71.442 14. .3105 15. 15.00 16. 12.016 
17. 125.6640 18. .9750 19. .00001 20. .0100 
Set B 
1227.5 4, 2.75 A PHRS: 
25 27-5 5. .0275 8. 275 
; 3. 27.5 6. 27500 9. 2750 
Page 373. 
Set C 
a b c 
1. 22.10 .5100 3.84 
2. 384 .00625 032 
3. .00056 - 40.96 1562.5 
4, 18.225 5625. 42.25 
5. 4.2250 58.75 1.156 
6. 71.442 3105 15. 
7. 12.016 125.6640 9750 
8. .00001 .0100 4, 


Cancellation Test 
1. 108;'1624. 2. 1-4-; 11-2- 3. 554; 8. 4. 108; 4. 5. 14; 108. 


Page 374. 


I 
4120 5299 4649 4975 5005 4912 3330 
5038 5019 4954 4225 6945 4965 4803 
II 


1. 69. 2.95. 3. 79. 4. 86. 


ANSWERS—EIGHTH GRADE 17 


Page 375. 
III 
a b c d e f 
1. 13149 30525 31727 31847 32948 33949 
2. 36753 24289 32571 22496 25294 25948 
3. 26812 31653 21334 36730 30808 26366 
fie LV, 
$1764.76 $777.34 $1210.45 $950.25 $1552.56 


Page 376. 1.3 2.32% 3.30 4.24 5.28 6.40 7.35 8. 45 
mow 710.0525 11.165 12) 36.13. 36 (14. 36.15. 2 1165575 17. .375 
18. 3g 19. 8314 20. 35 21. 600 22. 300 23. 75 24. 800 25. 72 26. 
100. 27.90 28. 60¢ 29. $4.50 30.4 31. 15000 32. -2-¢ 33. $500 
34. $1200 35. $1250 36. 1500 37. 900 38. 2000 39. 1500 40. 700 
41. $1000 42. $6000 43. $11.25 44. $26 45. 500 46. $64.80 47. 50¢ 
48. .7425 49.0 50. 1%. 


Page 377. 1.3. 2.25. 3. 6624. 4. $1.84. 5. $4. 6. $64. 7. 80. 
8. 371%. 9.1.8 ft. 10. 50. 11. 4. 12.9. 18. $50. 14. 12 yd. 16. 200. 
16. 100. 17. 50. 18. 33s. 2 


The Test of Life 
1. 331628. 2. 31491. 3. 603296. 4. 7702032. 5. 1493073-3-. 6. (1) 
$1.13; (2) $2.75; (3) $13.50; (4) $1.48. 


Page 388. 1. The daily loss in 1922 was 214 times that in 1915, 2. The 
per capita loss in the United States was 4.23+times that of Great Britain. 
3. The total loss of the first six years is about 70% of that of the last six years. 
4. About $3,695 million. 


Page 389. 5. Over 60%. 


Page 390. 2. The first, 90¢. 3. 114¢ per bu. is $1.56 better. 4. $4000. 
5. $10000. 6. 10%; $4235. 7.-8.2+%. 


Page 391. 3. Lot No. 1, 1040 bd. ft.; lot 2, 504 bd. ft.; lot 3, 720 bd. ft. 
lot 4, 363 bd. ft.; lot 5, 594 bd. ft.; lot 6, 520 bd. ft.; lot 7, 1248 bd. ft.; lot 8, 
1920 bd. ft.; lot 9, 3264 bd. ft.; lot 10, 624 bd. ft.; lot 11, 936 bd. ft. 

4. $79.84. 

5. 2161 bd. ft. 

6. $158.88. 

7. 11,733 bd. ft. 


18 ARITHMETICAL ESSENTIALS 


Page 393. 1. 48,700 lb. 2. 400,000 sq. mi. 3. 735. 4. nitre, 270 Ib. 
charcoal, 54 1b.; sulphur, 36 lb. 5. $90,000. 6. 51.25 tons if profit is computed 
on cost; 44.56-+tons if profit is computed on the selling price. 7. $175. 8. 
178%. 


Page 394. 1. 168. 2. 239. 3. 1084. 4. 532. 5. 2,200,336. 6. 356940. 
7. Nearly 15 to 1. 8. More than 6} to one. 


Page 395. 7. 10; 4. 17. $30. 18. $464. 19. 7200 uc. ft. 


Page 396. 24. $500. 25. 3ft. 26. $34. 27. 100ft. 28. $80. 29. $500. 
30. $1960. 31. $3060. 32. $1280. 33. $10800. 34 2. 


Page 397. 41. $6. 42. $188. 43. $80. 44. $750. 45. $60. 46. 8%. 
47. $920. 48. $50. 49. 5.4+%. 


Page 398. 50.8%. 651. 13314. 52. 75. 53. 70 sq. in. 54. 40 sq. in. 
55. 219.91-++sq. in. 56. 549.78 cu. in. 57. 47.12+sq. in. 58. 1256.64 sq. 
in. 59. 418.88 cu. in. 64. $588.24. 65. $432. 66. 20%. : 


